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Here’s What These 


F > Fé 


Have Done for You 


. .. to lower the cost and improve 
the quality of magnetic recording tape 





First with 

liberal discounts 

to professional users 

—enabling radio stations, recording studios and 


educational institutions to save as much as 
33%% on the cost of magnetic tape. 





attractive resale { . * Ss 3 
discounts “. if 


—and a nation-wide network of helpful, 
cooperative sound-equipment distributors in 


principal cities from coast to coast. 


at with 
Z oxide tape 4g 
on paper base 4Yy 


— offering recordists a high-quality tape de- 
signed to match the characteristics of the vast 
majority of recorders, at lowest possible cost. 





— providing maximum smoothness of texture 
and minimum noise, without the use of fillers 
which tend to come out or stiffen the paper 


feck 
Foret with Ip:G 
all-aluminum C L 

7-inch reels 

—mechanically strong, light in weight, and 


permanently free from warping or twisting 
even under adverse conditions. 





First to give extra footage 
on standard 

size reels 

Audio’s “full meas- 

ure” of 1250 ft., 2500 

ft., and 5000 ft. give 

4% more tape on every 





ty 
ne! 
on plastic base 


— offering highest fidelity of recording and re 
production for machines designed to use a 
high coercive-force oxide. 


Fist tooffer a= 
base t et, 


paper 
in 2500 and 5000 
foot rolls 


— permitting maximum economy for profes- 
sional applications where premium quality 
recordings are not required. 


Firat to produce a 
constant output tape 


—made possible by Audio’s specially designed 
coating mackinery which controls coating thick- 
ness to within 5 millionths of an inch. 





+ Y, db from reel to reel 


Post to produce 
a splice-free 
2500 ft. roll 


—to guarantee that the 
tape is all one piece, with 
absolutely no splices in 
the entire length 


First 

to develop the 

safe-handling 

package for professional-size rolls 

— permitting tape on hub to be transferred to 


or from turntable without danger of spilling — 
and simplifying the attachment of side flanges. 


in 2500 ft. size lL 


AUDIO DEVICES, INC. 
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444 Madison Ave., New York 22, N. Y. 
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These “Firsts” are proof of the continuous research 
and development that keeps Audiotape foremost in the 
field. They are the result of more than a decade of 
experience — by the only company specializing solely in 


| 

| 

| 

| Please send me a free 300-foot sample reel of [) plastic base or 

I 
the manufacture of fine recording materials — both tape 

! 

! 

| 

| 


(CD paper base Audiotape. 


and discs. 

That’s why you can always look to Audio for the 
latest developments in the recording art. A trial order 
of Audiotape will speak for itself. Or send today for a 


free 300-foot sample. *Trade Mark 
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a 20 per cent increase in dissipation 

6AR6 is a beam power amplifier designed for applications re 
relatively high peak plate currents. These tube 

are being used in amplifiers built by Ele« 
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Established 1917 At Precision today 


we're processing 
the finest 


SCIENTIFIC FILMS 


for nationwide 
showings 
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For your 16 mm. scientific 
film requirements 
use Precision... 


Vol. 35, No. 1 


@ Over a decade of 16 mm. in- 
film prin in black 


ind white and color 


dustrial ting 


@ “ine grain developing of all 
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ientific control in sound 


wh processing 


@ 100% optically printed tracks 
Part 1 @ Expert timing for exposure 
correction in black & white or 
color 
@ Step printing for highest pi 
ture quality 
@ Special production effects 
e Exclusively designed Maurer 
equipment 


@ Personal service. 
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AUDIO PATENTS 


NTIRELY ASIDE from loss of andio quality 

t in record changers caused by incorrect 
stylus angle, arm resonances, and the 

like, the writer strongly objects to the 
contraptions largely because of the succes- 
sion of clicks, thumps, and miscellaneous 
accompanying the change cycle 
Some of those can be eliminated by enclos 
ing the changer in a good cabinet and clos- 
ing the lid, but little is usually done about 
the thump of the needle as it hits the disc 
Even with changers that have “muting” 
switches, the hiss of the run-in grooves be 
gins abruptly and does little to enhance the 
illusion of a performance 

Julius W. Buchholzer and Robert B 
Drabenstott have patented an electric fade- 
in system that should help considerably to 
lessen the mental impact of record chang 
ing. The device is essentially a sound-con 
trolled cutoff which silences the system 
when no music is coming through and 
smoothly fades it in as the music starts. The 
patent number is 2,515,111 and the com 
plete schematic is shown in the Fig. 1. The 
circuit is to be used with, and in addition to 
any standard audio amplifier 

Signal from the phonograph pickup (or 
the preamplifier, in the case of magnetic 
cartridges) goes to the signal grid—grid 
No. 3—of a 1612. (The 1612 is the white-tic 


noses 


[Continued on page 4 
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Type 50W-2 $249.50 


load such as a speaker or cutter head 
not just into an ideal resistive load. Mc- 
INTOSH SOW-2 and 20W-2 amplifiers 
perform subsrantially the same under 
dynamic conditions into a speaker load, 
as into a pure resistive load 


Full dynamic range can be realized 
only if the noise is low McINTOSH 
amplifiers are designed so that the noise 


Type AE-2 $74.50 





UDIO power peaks reach 200 to 400 

times the average power of speech 

and music. The unique design of Mc- 

INTOSH amplifiers provides adequately 
for such peak power requirements. 


A bass drum delivers 140 decibels 

at 20 cycles, and a 

120 decibels above 

. McINTOSH ampli. 

fiers, delivering full-rated power at all 

frequencies from 20 cycles to 20 kilo- 

cycles with less than 1% distortion, 

satisfy this i of d i 
range. 





The ear is extremely sensitive to dis- 
tortion. For completely enjoyable re- 
production, intermodulation at peak 
ae must not exceed 1%. Me- 
NTOSH amplifiers type 5OW-2 and 
20W-2 meet that requirement for 100- 
watt and 40-" Soe ak powers, — 
tively, e 
bination within the band of 20 Seales = 
20,000 cycles. 





Here is another important specifica- 
tion: Be sure to choose moplifier that 
works properly with a variable impedance 





$149.50 


4 








components (rms) are 80 to 90 decibels 
below full rated output, which is an 
inaudible noise level 


Factors of economy should not be 
overlooked The efficiency of Me- 
INTOSH amplifiers almost equals class 
B, with the highest theoretical efficiency 
possible. They are the most economical 
on tubes and power requirements—the 
most watts at the lowest distortion at the 





least cost Service is simplified by 
plug-in circuits. Size is smali because 
of the high efficiency 


Performance of the control unit should 
compare with the amplifier. The Mc- 
INTOSH AE-2 8-stage Amplifier-Equal- 
izer provides stable, distortion-free per- 
formance that matches the performance 
of the SOW-2 and 20W-2 amplifiers. 


Engineers agree that MciINTOSH am- 
plifiers reach the practical limits of low 
distortion and high efficiency. Music 
lovers agree that the theoretical ad- 
vantages are fully reflected in superia- 
tive audio reproduction. For further 
information write or telephone: 


Melutosh 


Engineering 


Laboratory 1. 


910 KING STREET Arwrts roroo SILVER SPRING, MD. 
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and-tails version of the 6L7, which would 
probably do just as well.) Output from the 
1612 is R-C coupled to the first tube of 
whatever amplifier is used with the sys 
tem 

A negative bias voltage is fed to the N 

grid of the 1612. This voltage is more 
than sufficient to cause cutoff. The C-volt 
age passes geo a pair of relay contacts 
and an RK time-delay network so that 
when the rela opens and the C-voltage is 
removed, it dies away gradually and the 
sound fades in. The switch labelled rape-in 
spEED adds capacitors in steps of 0.5 uf to 
vary the fade-in speed as the operator de 
sires. Grid No. 1 of the 1612 also goes 

ugh a 0.75-meg. resistor to a 0.25-meg 
potentiometer across the cathode to set the 
bias on the grid when the tube is operat 
ing. Screen and cathode voltages are pri 
vided through a divider network 

Signal from the pickup also goes throug! 

dual-triode 6SN7-GT amplifier, the gair 

which is controlled by a 0.75-meg. 1x 
tentiometer at the grid of the second tri 
Signal from the amplifier is rectified by or 
section of a 6H6 to provide negative volt 
we for the grid of a 6]5 

rhis negative voltage is not present whet 
there is no signal and the 6J5 is so biased 
hat its plate current in the absence of any 
grid mnal is sufficient to hold the relay 
in its plate circuit closed. Thus, under no 
signal conditions, the C-voltage always 
pears on the No. 1 grid of the 1612 
the system is silent. The volume contr 
at the grid of tl econd 6SN7-GT triod 
is adjusted so that record hiss will 
furnish en rectified signal at the 
grid to have any effect 

After the 1 le is down and the run-in 
grooves have traversed, the first 
f actual music, amplified by the 6SN7-( 
and rectified by the 6H6 appears at the grid 
of the 6J5. It is negative and reduces the 
plate current of the 6J5 enough to 
the relay. The C-voltage line to the 161 
is broken. The voltage dies away gradual! 
through the delay network and the musi 
fades in. For home record playing, the face 
in should be quite fast, which may re 
some adjustment of the component 
as shown in the schematic. The 
capacitors on the FADE-IN SPEED switcl 
have to be reduced in value 


The music may contain some pauses in 
itself and the relay should not pull in dur 
ing those pauses. To provide for that, there 
is capacitance across the grid of the 6J5 
When the music stops, the negative voltage 

t 


it the 6J5 grid does not disappear until 


| 
‘ 


capacitance has discharged, which ta 
time The amount of time is controlled 
by the capacitor value, selectable with the 
switch labelled TIME DELAY Depending to 
some extent on what kind of music is being 
played, capacitance can be adjusted in steps 
of 0.25 uf to provide for the maximum 


} 


pauses which are to be expected 
When the record has finished, the nega 
tive Itage at 6J5 grid Loar away 
and the C-voltage b 
1 grid of the i612 again 
» the decay, is gradual, an 
the system is then 
starts on the 
extra position is provided on the 
DELAY switch to disable the face 
and keep the 1612 operative when 
lesired. In that position, the 6]5 grid 
nected directly to the C-voltage sup 


remains open 
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LILLY LLP 


Bool, | Meee 


Encyclopedia on Cathode-Ray Oscillo- 
scopes and Their Uses, by John F 
Rider and Seymour D. Uslan. 992 pages 
New York: John F. Rider Publisher, 
Inc., $9.00 


An overwhelming vilation of infor 
mation about c-r ‘scopes, including their 
applications in audio, radio, power supply, 
vibrator system, u.h.f. and pulse techniques 
Since the data obtained om ‘scopes in 
volves visual patter: I I is replete 
with typical patterns to illustrate the volt 
ages obtained from on various types 
of electronic eq 

The accuracy of the information given 
by ‘scopes is discussed, and in conjunction 
with the circuit arrangements required for 
making measurements with the ‘scope, it is 
bvious that the term “Encyclopedia” was 
well chosen for the title of this book 

This volume is well suited for anyone 
ising ‘scopes in his work or as a tutorial THEY CHOSE 
material for schools or colleges. The use 
fulness of the boo enhanced by the in- <4 
lusion of complete circuits and parts lists 
for most of the commerci ‘scopes avail 
able, from which t udent will obtain 
much of value i he appreciation of con 
structional practices 


Electrical Engineers’ Handbook, Vol- THE FIRST CHOICE OF RADIO ENGINEERS 


ume II, edited by Harold Pender and 
Knox MclIlwain. 1646 pp. New York 


John Wiley & Sons, Inc., $8.50 F L E x I B I L I TY 


A new edition o old standby for In rack or console, or in its really portable cases, 
audio and acoustic engineers, brought up : the Magnecorder will suit every purpose. PT6 
to-date by the addition of much new ma Series shown is the most widely used profes- 
terial on radar, pulse liques, and com sional tope recorder in the world, and is avail- 
munications. While this volume contains able with 3 speeds (3947 7'2." 15") if preferred. 
much new information, it is regrettable that 
references in the field of audio and acoustics 
do not seem to be more recent than 1945 
Thus the book—valuable as a basic refer F ! D E L i T Y 
ence work on many subjects—is not as Lifelike tone quality, low distortion meet N.A.B. 
modern as it should be in the field of ap standards — and at a moderate price! PT63 
plied audio Series shown in rack mount also offers three 

For those interested in building up a heads to erase, record, and play back to mon- 
reference library in this field, this volume itor from the tape while recording 
deserves a place on the bookshelf. Volume 
I of the Wiley Handbook Series treats 
with Power Generation and Distribution, 
Transportation, and general electrical ma 
terial ‘in “heavy” industry. This volume F E A T U R E s 
also a new edition broug ut in 1950, car PT7 accommodates 10'/2" reels and offers 3 heads, 
ries the same pri positive timing and pushbutton control. PT7 
Series shown in complete console model is alo 
available for portable or rock mount. For out- 
standing recording equipment, see the complete 
Magnecord line — PT6, PT63 and PT7. 
Fundamentals of Acoustics, by Lawrence 

E. Kinsler and Austin R. Frey. 516 pp 

New York John Wiley & Sons, Inc., RITE FOR NEW CATALOG 





$6.00 
Magnecord, Inc., Dept. A-1 

This volume is admirably suited as a 360 N. Michigan Ave., Chicago | 
basic textb ) student who desires 

» obtain a working knowledge of the prin- 

f acoustics material appears 360 NORTH MICHIGAN AVENUE 

to be written with a slant which makes it CHICAGO 1}, ILLINOIS same 
understandable hout a prerequisite of a 
degree in physics, although a working 
knowledge of mathematics is necessary in City 
the study of acoustics in any form 


UU UU 


Send me liotest catalog of Magnecord 
Equipment 





Address 
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LETTERS 


Acoustics 


We CHALLENGE the performance 
of any 12” speaker with a 


Hi-Fi Fans the country over 


Pie. 


ROYAL EIGHT” 


SAYS PERMOFLUX’S MR. HY-FY 


haye accepted this challenge—have 

asked their “soundman” for a demonstration—then, 
have installed a Permoflux Royal Eight” in their 
own audio equipment. Now they possess a magnifi- 
cent speaker at a reasonable price which repro- 
duces sound with superior sensitivity and fidelity as 
well as tonal qualities which YOU too will want to 
add to perfect the excellence of your own equipment. 


Send for beautifully illustrated catalog No. J201 to 
address listed below for further information in- 
cluding a full page devoted to correct baffling of 
Royal Eight” and other size speakers. 


PERMOFLUX 
ROYAL EIGHT” WIT 
THE FAMOUS 
BLUE CONE 


DEALER'S PRIC 


$105° 


H 


E 


Check These Exclusive Features 


Permofiux's exclusive slotted, treated cone 
gives the following results which makes 
their speaker comparable to any 12” speaker 


@ Soft-suspended cone and extra-large spider 
provide extended low frequency response 


@ Deeper, curvilinear cone greatly extends 
high-frequency response 


@ High permeance yoke increases output. 
© 8 ohm— 10 watt voice coil 


© Big speaker performance in a small frame 
allows smaller more economical baffle. 


Here’s BIG SPEAKER performance—clean, 
brilliant, musical reproduction but at a sen- 
sible price level. Your*customers will ap- 
prove and buy. Order one for test today- 

your money refunded if you do not agree 
that it is truly outstanding in performance. 


Inquire about Permoflux's Complete 
Royal Blue Line 6" to 15" Speakers 








10-DAY TRIAL—MONEY BACK GUARANTEE 


Ol 


PERM 


ND 


N DESIGN 








PERMOFLUX CORPORATION 
4902 W. Ave., Chicago 39, Iii 


Permoflux Royal Eight” 
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Sir 


\ discerning, realistic Englishman—f 
G. A. H. Voigt—-has rescued a group of 
befuddled audio enthusiasts from a lifetime 
of banging their heads against a wall of 
audio perspective. I am not sure that the 
concept of the “hole in the wall” is espe 
cially new, or peculiar to Mr. Voigt alone 
but his remarkable analysis is convincing 
and exciting in its promise 

Thanks for Mr. Voigt's discussion, and 
for Robert H. Tanner's important article 
“Impact of Acoustics on Music.” I would 
like to read more along the line of Mr 
lanner’s article, but more particularly re 
lating to the design of listening rooms, a 
subject which is soon apt to become impor 
tant as broadcasters become aware that the 
effectiveness of their finest programs de 

xtent on the facilities of their 

ould you agree that someday 
generally will be built wit! 
rooms designed around 
ng system 


Vernon Yeich 
39 E Cassilly 
Springfield Oh 


Edison Cylinder Records 
Sir 


Thank you for answering my inquiry 
about vertical pickups for the Edison Pho 
nograph. I have duly noted your suggestior 
[ ani an ardent experimenter in wic 
range equipment, but my closest hobby is 

llecting old cylinder phonographs and 
records. Since I would like to listen to 
these cylinders using electrical means, I 
tried—screwdriver mechanic style—to con- 
struct my first pickup, which seemed easy 
enough except that the stylus chewed up 
the wax record because of insufficient com 
pliance of the vibratory system. To get ar 
idea of what actually was on the cylinder 
(hard) I used a W. E. 9A head, and dis 
covered that the annoying screechy acoustic 
reproduction was not present with ele: 
trical reproduction. This seemed logical. as 
the old acoustic head had many faults. It 
is apparent that Edison had recorded a 
much wider range than he had means t 
listen with 

Continuing, I next set up some standards 
1) the pickup should not add to the distor 
tion that was naturally recorded: 2) the 
unit should not be bulky or mar the gen 
eral appearance of the machine: 3) it 
should be able to track any off-center cyl 
inders; and 4) should track with a mini 
mum of pressure so the records could be 
played over and over without the loss of 
any of the limited frequencies that are pres 
nt. Obviously, most of these records are 
irreplaceable. To date I have had some suc- 
cess with a modification of the GE variable 
reluctance cartridges, both for this use and 
tor use with flat Edison “Diamond” discs 
as well as the Pathe discs, although the 
latter require a blunter stylus 

This entire project is based on nostalgia 
but there may be other engineers who 
would be interested in a similar pastime 
At any rate, visitors would undoubtedly get 
a chuckle or two from a modified instru- 
ment of this type—especially after they 
hear it with considerably better tone than 
was built into the original models 

J. F. Geilenkirchen, 
35 Church Lane, 
Scarsdale, N. Y 
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WALF TRACK! 


... alsolavailable with FULL TRACK HEADS 


REVOLUTIONARY ADVANCE IN 
TAPE RECORDING EFFICIENCY 


@ At7% inches per second Model 400 plays 
music essentially flat to 15,000 cps! 


@ Half-track record, erase, playback at 15 
and 7% i.p.s. Plays back full-track recorded 
tape. 


@ Has built-in record and playback ampli- 
fiers as well as a 4-inch “VU” meter. 


@ Fast forward and rewind require but 90 
seconds for a full 2400-foot reel! 


@ Tape cost savings of 4 to | over any 15 
i.p.s. single-track recorder of comparable 
fidelity! 


FOR THE FIRST TIME IN TAPE RECORDING HiS- 
TORY ... 7. ip.s. HALF-TRACK PERFORM- 
ANCE THAT EQUALS OR EXCEEDS ORDINARY 15 
i.p.s. FULL-TRACK RECORDING! A full 132 min- 
utes of playing time on a single 2400-foot reel! 


Greatest PORTABLE 
of th em al | I ween APPROX. 62 POUNDS 


. in single portable case 


STANDARD OF THE GREAT RADIO SHOWS 
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WBAP, 


FT. WORTH, TEXAS 


EL 


JOHNSTOWN, PA 


This master control console, including 16 de luxe audio tion, this “In-Line” design handles 16 studio inputs and 
equipment racks, is part of a modern 6-studio layout— feeds 10 output channels—simultaneously, or individually, 
custom-built by RCA. Designed for AM, FM and TV opera- by a pre-set relay system. 


Two supervisory positions like this 
one handle 4 studios, 2 outgoing lines. 
It includes telephone ringdown, re- 
mote switching, talkback, monitoring, 











and cueing. This set-up uses existing 
RCA Consolettes—makes studio and 
master control functions possible in 
one location 








WIPG 


GREEN BAY, WISC. 


Master control handles 4 studio inputs, 4 output channels, 2 remote 


inputs, 3 turntable inputs, cueing, monitoring, talkback. This mas 
ter control and one sub-master handle all program needs. nes 


ment you can extend your au- 

dio facilities almost without 
limit. No matter what size the system, ex- 
perienced RCA design assures instant, 
fool-proof switching without program 
level “pops” or “breaks.”’ Fidelity of 
sound meets the requirements of the 
world’s severest critics. 

Suitable for every AM, FM, and Tele- 
vision station—small, medium, or large 
—RCA Custom-Built Systems are “indi- 
vidualized”’ to handle all the studio-con- 
trol operations anticipated by the 


“7 9) : , 
Hl A fine cudslom-luil sludté 


, ; 
eeeeeeeeerece &y Vin RCA Custom-Built equip- 


individual plant. Any number of station 
studios may be provided for . . . any num- 
ber of remote lines .. . any type of master 
control . . . all the monitoring, talkback, 
and cueing facilities needed . . . every 
conceivable facility for controlling pro- 
gram operations and reproducing high- 
fidelity sound. True cabinet craftsman- 
ship combines durability with function. 
Handsome styling and finish enhance 
station prestige. 

Consultation on Custom-Built equip- 
ment is provided without obligation to 
every station—any size. Service includes 


AUDIO BROADCAST EQUIPMENT 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, H.J. 


in Canade: RCA VICTOR Company Limited, Montreal 


A few of the many 
de luxe units available 


Supplementary equipment for Conso- 
lettes—switching systems, extra inputs 
and outputs, jack strips, ringdown 
sound-effects friters, and line equalizers 


Master control equipment—to handle 
any number of studios 


Matched custom wings for consolettes 
—for studio and master controls 


Custom racks for relay switching 
“One-man” control layouts 

Master control console combinations 
Studio control consoles 


Custom recording—for separate or si 
multaneous recording 


Custom recording control turrets 


Mobile recording equipment—disc 
recorders, tape recorders, record play 
backs. Everything including the motor 
vehicle 


Audio/Video equipment — custom au 
dio, plus video switching, monitors, 
stabilizing amplifiers. 


conlil systems 


detailed layout proposals, diagrams of 
equipment and facilities, artist's sketches 
by RCA functional design experts, thor- 
ough counsel by RCA’s experienced staff 
of broadcast specialists. Where plans are 
already down on paper, RCA will be glad 
to work from these—co-operate closely 
with your principals. 

Your RCA Broadcast Sales Engineer can 
tell you about this service. For complete 
information call him, or write Depart- 
ment 7A, RCA Engineering Products, 
Camden, New Jersey. 
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RECORDING CHARACTERISTICS 


TANDARDIZATION of recording characteristics is a 
subject with which this column has been concerned 
for some time—principally because the record man 

ufacturers collectively have done little or nothing to 
settle the problem. The original LP curve adopted by 
Columbia at the introduction of the long-playing record 
has apparently been followed quite closely by Columbia, 
but not all LLP manufacturers have used the same curve 
consistently. This variation has made it mandatory that 
manufacturers of amplifiers provide adequate equaliza 
tion facilities to accommodate all of the existing charac 
teristics, and individual constructors have encountered 
some troubles in trying to secure optimum response for 
ill makes of records. 

The Standard Playback Curve recently adopted by 
the Audio Engineering Society could solve this prob 
len. completely for the future. Unfortunately, many 
hundreds of record titles have already been released with 
various high-frequency pre-emphasis characteristics and 
nothing can be done about them, but in the years to 
come there will be many more thousands of record 
titles made. A change should be made some time, and 
the sooner the better 

Che idea of standardizing the playback curve rather 
than the recording curve is based on the general need 
for standardization of monitoring facilities in recording 
studios and elsewhere. If every manufacturer were to 
judge record quality and equalization under listening 
conditions as nearly as possibie identical, the resulting 
product would then reflect only the individual prefer 
ences of musical directors. These differences are nor 
inal, and would be expected even if all companies made 
their records on the same equipment. However, there 
would not be any variation in the records technically, 
and all would reproduce with the same equalization 
Changes made by the listener to suit his own preferences 
would be equally effective on all records, and the need 
for constant shifting of turnover frequency or the 
amount of roll-off would be eliminated entirely 

\ few record companies are already using a curve 
which is essentially that chosen by the AES, and others 
have indicated a willingness to cooperate. As a definitel 
progressive step in simplifying the reproduction of re 
corded music with a minimum of complication in the 
equipment, the work of the Standards Committee is to 
be praised, and if sufficient approval of the idea is mani 


fested by record buyers, manufacturers will fall into line 


10 


Details of the curve and a number of suggested equalizer 
circuits are presented in the article on page 22 in this 


Issue 


SHORTAGES 


\s we commence the new year, it seems certain that 
we are to be faced with shortages in many of the com 
ponents of audio systems—if not already. Cobalt is 
scarce, and will show up as a shortage in speaker mag 
nets—especially in the larger models which require 
strong fields; steel is scarce, which means that chassis 
and transformers will be harder to get; resistors have 
been short for over a year with delivery time quoted as 
high as forty-five weeks. Some of these shortages are 
natural, some are caused by limitation of end use. It has 
been suggested facetiously that we include in each copy 
of 42 a coupon which could entitle the holder to purchase 


from his jobber—with a reasonable amount of accom 
panying cash—a one-watt resistor 

Shortages created by stepped-up military require 
ments are unavoidable, and no serious-minded individ 
ual would register an objection anyhow, but shortages 
should not be brought on unnecessarily by scare buying 

wr by watered ‘orders nor by a desire to lay in an over 
ihundance of spares. Already the activities of some op 
portunists have been observed and prices on 5U4G’s, 
for example, have been as high as $5 on the slightly off 
vhite market 

It is probable that broadcast stations and recording 
studios will be granted the necessary tubes and repair 
parts to permit continuance of “normal” operation, but 
new construction will certainly be limited. It is unlikely 
that priorities will be granted to individuals, and we 

gest the perusal of the Classified column fort 


listings of equipment needed 


THE AUDIO FAIR IN CHICAGO 


Many of our midwest readers have expressed a desire 
tor The Audio Fair to become a road show so that they 
too would be able to attend. Moving a complete set of 
exhibits around over the country is impossible from the 
standpoint of cost, naturally, but plans are well under 
way for the staging of the Audio Fair in Chicago some 
time during the month of May 

exact date, time, and place are not yet settled, but 
you may expect further information in this column next 
month 
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/////@iamond — 
| stylus / 
pickups — 


ACKNOWLEDGED BY ENGINEERS 
AS THE FINEST AVAILABLE! 


@ The superiority of diamond styli to 
styli of other materials has been thor- 
oughly established. 


} | 
Exhaustive tests prove resistance to 
abrasion of diamond styli is many 
times greater than that of the sext 
hardest material. 


Great resistance to abrasion means a 
minimum of record wear, longer rec- 
ord life and concert hall quality mysic 
all the time. 





PICHERING & COMPANY lit. 
Oceanside, L. I., N. Y. 
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Another reason why your telephone gives so much for so little 


tl 


4 
Lf 


rs 


' 


Studying punched card record of dial system operation. Each card (top) can report 1080 items 


In a large, modern dial telephone office, 2,000,000 
switch contacts await the orders of your dial—and 
10,000 of them may be needed to clear a path for your 
voice when you make a single telephone call. Within 
this maze of signal paths, faults—though infrequent— 
must be detected and fixed before they can impair 
telephone service. 


The latest system developed by Bell Telephone 
Laboratories automatically detects its own faults, de- 
tours calls around them without delay-—-then makes 
out a “‘written”’ report on what happened. 


The fault may be a broken wire, or a high resis 
tance caused by specks of dirt on switch contacts. In 
one second, the trouble recorder punches out a card, 
noting in detail the circuits involved and the stage in 
the switching operation where the fault appeared. 

Maintenance men examine the reports at intervals 
and learn what needs attention. Between times they 
go about their own duties in keeping service moving. 

This is another example of how research at Bell 
Laboratories helps your telephone system operate at 
top efficiency, so the cost to you stays low. 


BELL TELEPHONE 


Y 


Ra 


LABORATORIES 


WORKING CONTINUALLY TO KEEP YOUR TELEPHONE 
SERVICE BIG IN VALUE AND LOW IN COST 
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Fig. 1. Rear view 


of rack-mounted amplifier, 


showing simplicity of construction. 


The Musician's Amplifier Senior 


DAVID SARSER® and MELVIN C. SPRINKLE 


Constructional details on a “Big Brother” to the original Musician’s Amplifier 
described in these pages over a year ago, and suitable for high-power applications. 


UST A LITTLE a year ago, the 


authors brought to the attention of 


ove! 


the American audio world an am 
plifier that had gained an enviable repu 
tation in Europe and Australia for its 
fidelity. In an 


and now fully naturalized version, the 


excellent 


Musician’s Amplifier has caused a sen 


sation in this country. Literally thou- 
sands of these amplifiers have been built 
and all those who did not cheat on the 
quality of the parts used have been 
hearty in their praise. It is not amiss to 
mention at this time that “The Mu 
sician’s Amplifier” has been installed in 


the homes of some of the world’s great 


*548 Riverside Drive, New 


**2 Barry Place, Fairlawn, N. J 


Americanized, 


York 27, 


names in music and they have been just 
as impressed with its performance as the 
drops 
As a mat 
musical 


audio enthusiast whose mouth 
open when he measures one 
ter of world 

figure insisted on having a 
Amplifier 


that at no time 


fact, one famous 
Musician's 
travels, s¢ 


with him on his 


would he be without his 
music. 

While the Amplifier has 
been setting new standards for perform 
their 
search for perfection have unearthed the 


Musician's 


ance, the authors in constant 
one application in which it is a little de 
ficient—cutting disc recordings 

While we like to attend the live con 
certs and recitals in New York, time and 
financial considerations prevent us from 
The next best thing 
FM broadcast 


attending them all 


to live concerts is a live 


























6 
Output ee 


Fig. 2. Schematic 
of amplifier sec- 
tion. 
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or a good recording. However, there is 


an increasing paucity of live concerts 
on the networks, and in spite of all the 
skill of 
commercial recordings leave much to be 
desired in the fidelity 


terpretation. In view of the above cir 


professional recordists, many 


way of and in 


cumstances we have spent much time 


and money in making disc recordings 
for our own use in reliving the perform 
heard, either of FM 


in recital halls 


ances we have 
broadcasts or 
raise the question of 


Someone will 


why we are interested in disc recording 


when fine tape machines are available. 
Of course we are familiar with tape and 
we often use it, but for our purposes 
the disc is still supreme. There are sev 


eral 


cordings is less than an equivalent time 


reasons (1) the cost of disc re 


on tape (2) the storage space tor mi 
crogroove disc recordings is less than an 
equivalent playing time on tape; (3) not 
all of our friends are equipped with tape 
machines but all of them do have micro 
groove disc reproducing equipment s 
that sharing the recordings does not be- 
(4) with the hot stylus 
technique and the amplifying system to 


come a problem ° 
be described. we have made discs which 
cannot be distinguished from tape. As a 
matter of fact visitors at 
the Audio heard the Mu- 
sician’s Amplifier Senior playing one of 


many of the 
Fair who 
its own recordings swore that we were 
using tape 
cordings 


Therefore, we make disc re 


Need for More Power 


Naturally, one of the first things done 
was to use the Musician’s Amplifier to 
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drive a magnetic cutting head. Here the 
output power of the amplifier was just 
a little inadequate to give the equaliza 
tion that makes a disc recording sound 
good to musical ears. There have arisen 
also a few cases where someone wanted 
to have his music at ear shattering levels 
(these individuals for some reason live 
away out in the country) and then there 
have been certain installations where it 
was necessary to drive a system of 
speakers throughout an entire home 
Thus there is a need for a power ampli- 
fier which will deliver more power than 
the Musician’s Amplifier but yet main 
tain the same or possibly even higher 
standards of naturalness in reproduc 
tion. 

The power level desired was 40 watts 
clean. This figure was arrived at from 
disc recording considerations as follows 
Most make ex 
cellent microgroove recordings when fed 


modern cutting heads 
with 4% watt average level as read on a 
VU meter. We feel that the pre-empha 
sis at 10,000 cps should be no more than 
10 db but preferably 6 db as mentioned 
in AZ April 1948, page 15. In addition 
we wanted at least 10-db reserve power 
to handle the peaks in the music and 
speech. The total power required comes 
4 10-db 


to 25 watts on a 
basis, while 40 watts gives 12 db of re 


reserve power 


serve power For cutting 78-r p-m. rec 
little or 
quired so that when an average level of 
+ 31 dbm is fed to the cutter 
96 lines per inch, there is a reserve of 15 
db to handle peaks 

Having arrived at the desired power 


ords, no pre-emphasis is re 


in cutting 


output, we examined the several possible 
ways in which the power output of the 


Musician’s Amplifier could be increased 
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Fig. 3. Rear view 
of power supply 
section, with space 
provided for 
mounting the 
power supply for 
the driver ampli- 
fier. 


We the 
simplest and best way 
push-pull power amplifier stage of more 
than adequate capacity and drive it from 
the Amplifier as is. The 
possibility of push-pull-parallel 807 


came to conclusion that the 


was to use a 


Musician’s 


stages was considered and_ several 


866A 


nN7VAC. 


Swi 


models were built but the results were 
advantage of 


on—the booster 


not satisfactory. An 
the 
stage—was that it does not in any way 


make 
equipment 


too 
method decided 


obsolete one 


investment in 
This is an important con 
sideration in these days of high prices 
Conventional receiving tubes were ruled 
out by the power level desired, and from 
the list of transmitt tubes available 
to our pocketbook the 845 was, selected 
This old standby can give 75 
lass AB ind so 
4) watts Class A. Operation 
arrived at by the fact 
AB, 
distortion to 


watts in 
push-pull ( would be 
coasting at 
in Class A 
that an 
conditions 


was 
increase 1 1as 
IM 


] 


lass 
caused 


jump to values considered excessive for 
recording work. Class B_ operation 


AUDIO 


would, of course, produce even 
IM 


higher 
distortion. 
Transformer Selection 


the 


was relatively easy, 


Selection of output transformer 


y, since there are only 
a few types available. The one chosen 

Peerless S-275S—has a gain-frequency 
response within 1-db limits from 20 to 
20,000 cps, and the 
no more than 3 db down from its rated 
power of 80 watts at these frequencies 


power delivery is 


Since the 3-db power drop-off point at 
the 
magnitude of the a.c. exciting current in 
the primary, assured of 40 
watts clean at 20 cps. Leakage reactance 
and shunt capacitances controlled 
so as to give 40 watts at 20,000 cps 
Subsequent measurements proved that 


low frequencies is determined by 


we were 


are 


this transformer would provide us with 
a flat power-frequency 
from 20 to 20,000 cps. 

The input coupling 


characteristic 


could have been 
resistance-capacitance, but this 
high-impedance 
with consequent frequency errors. 


would 
leads 
Thus 
the elimination of an input transformer 
would The 
S-281Q input transformer is 
made to operate at 30 db above 6 milli 


have _ involved 


have been poor economy. 


I eerless 


watts, or at a level of 6 watts, and so 


can drive a 250-watt booster. The drive 


Fig. 4. Schematic 


of power supply 
section. Connec- 
tions between am- 
plifier and power 
supply are made 
with cables which 
plug into the two 
units. 


for 40 
tormer. 


“tickles” the 
Primary impedances are pro 


watts just trans 
vided for 14 ohms as well as for 250 and 
500 ohms, and the 14-ohm primary im 
pedance is used with the 16-ohm output 
Musician’s Ampli 
input is available for 
500-ohm output on 
amplifiers. The secondary of the 
loaded 
resistors to 
and to terminate the 
Amplifier Non 
inductive resistors should be used if at 
The other 
components required for the amplifier 
proper the 
schematic 


of the conventional 
fer. A 500-ohm 
those who 
their 


have a 


input transtormer 1s with 


15,000-ohm, 5-watt 


two 
absorb 
the drive power 
Musician's properly 


all available only circuit 


are resistors, as shown in 
Fig. 2. 


Continued on page 30 
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How Far Can | Mismatch? 


SAUL J. WHITE® 


A discussion of output stage regulation, and of the load characteristic 
and damping factors of typical amplifiers employed in audio systems. 


HE QUESTIONS often arise, “Can I 
connect the 8-ohm 
amplifier to a 


output on my 
16-ohm loud 
speaker ?” or “How would my perform- 
ance be affected if | connect my 8-ohm 
amplifier output to two 8-ohm speakers 
in parallel?” Thus the 
amplifier 


problem of 
matching output to 


has always seemed to be 


speaker 
with 
At the outset it 
under 


present 
most audio enthusiasts 
stated that 
ditions mismatching up to several hun 
dred per Under 
an almost pet 


can be certain con 


cent can be tolerated 
certain other conditions 
fect match is essential 
The extent of permissable mismatch 
known as_ the 
the amplifier 


expresses the 


depends upon what is 
‘load characteristic” of 
output This 
tionship between output power 


stage. rela- 
(watts) 
and impedance of the load. Such curves 
are shown in Fig. 1. Studies of several 
commercial amplifiers show 


that 


as a rough 
average a 100 per cent mismatch 
results in a reduction in output power of 
25 to 50 per cent. Curves A, B, and C 
were made on popular priced phono 
amplifiers. Curve D shows the regula- 


tion on a Langevin 101-D amplifier. 


*82 Elm Street, New Rochelle, N. ¥ 





Fig. 1. Curves 
showing the rela- 
tionship between 
output power and 
the load imped- 
ance. 


PERCENTAGE OF MAX. OUTPUT 





MISMATCH RATIO 








Curve E represents the relationship ob 
tained on a McIntosh 50-watt amplifier. 
Expensive amplifiers with low internal 
impedance will fall between curves 
and E. Curve F is the computed load 
characteristic from a true constant 
theoretical 
internal impedance of zero ohms 


Thus 


voltage amplifier, having a 


an 8-ohm output may be con 
nected, on an average medium-priced 
amplifier, to a 16-ohm speaker whereby 
the maximum available power between 


the ideal match and the mismatch will be 











POWER LOSS IN db DUE TO MISMATCHING 








4 





RATIO OF MISMATCH —* UP 


5 








Fig. 2. Chart showing mismatching losses on a conventional 6L6 amplifier with- 
out feedback. (A) Unregulated output stage at ¥%4 of full power; (B) same 
amplifier at full power; (C) theoretical constant-voltage output. 
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reduced by 25 per cent (144 db). Where 
the loudspeaker is intended to be 
a fraction of the available 
inherent in the amplifier, then 
wider mismatches can be tolerated, and 
effect upon the 
According to data pub 
a Stromberg-Carlson ampli 
fier, it is shown that a mismatch of 100 


oper 
ated at only 


powe T 


there is no noticeable 
performance 


lished on 


per cent dropped the maximum avail 
able power from 32 watts to 25 watts 
However, if the application requires 
amplifier operate be 
then there is no apparent 


upon the with 100 


that this particular 
low 25 watts, 
efiect pertormance 
per cent mismatch 

Actually, the degree of mismatch that 
can be stated above, de 
pends upon how much of the amplifier 
power output it is desired to use. If one 
must utilize the absolute maximum of 
power of which the amplifier is capable 
then an accurate match is necessary. A 


tolerated, as 


load impedance which does not vary by 
than 25 per cent from the rated 


output impedance may be 


more 
considered a 
close match for all practical purposes 
and will absorb practically 100 per cent 
ot the amplifier energy when fully 
driven 

On the other hand, the less power to 
be utilized, the greater may be the mis 


match. In the case of most quality 
phonograph systems, these usually have 


an output power of 10 to 15 watts. For 
Continued on page 37 | 
Impedance Matching” by O. I 


vine, Jr, Aupio ENGINeRRING 
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Fig. 1 (above). Sound appears to orig- 

inate from the entire area of the horn 

rather than from the throat as in a 

conventional horn. Fig. 2. With the top 

removed, the simplicity of construction 
is apparent. 


NE OBVIOUS DIFFERENCE between 
reproduced music and the original 
is the difference in spatial distribu 
This 
' 


only be eliminated through the medium 


tion of the sound difficulty can 
which 
this 


been 


of a binaural system is not eco 
Thus 
restricted to 
emerging from a distributed source horn 
(DSH) 
area rather than a point and is thus a 


nomically feasible at 


until 


time 
now we have 


point-source reproductions sound 


appears to originate rom an 
step closer to the desired spatial distri 
than conventional multicellular 
In addition, the DSH 


here provides much broader directivity 


bution 


horns described 


patterns, is much more easily con 


structed, and takes up less space than 
the multicellular type 

The explanation of the apparent « 
tributed source is evident from the field 
plot shown in Fig. 3. In the verti 
plane the lines of flow do not diverge 
until they reach the mouth of the hor 
thus to an observer a few 
they appear to be originating 
the mouth of each cell of the horn 


feet from 
horn 


course, in the horizontal plane the 
of flow diverge at the throat of 1 
horn and so in this plane the apparent 


source is at this point. Thus, there ar: 
seven apparent sources of sound in the 
DSH described here 


to blend together and give the impres 


The sources tend 
sion of the sound originating from the 


area of the horn rather than at eacl 
point. 

The broad directivity 
vertical plane is a fact 
that the vertical dimension of the mouth 


is small 


pattern in the 
result of the 
compared te wavelength 
through most of the frequency range of 


* University of California 
Enogrg., Berkeley, Calif 


Dept 
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A Distributed-Source 
Horn 


BOB H. SMITH 


Constructional data for a high-frequency horn which is particu- 
larly well suited for home building by the audio enthusiast. 




















Fig. 3. The apparent source of sound in 

the vertical plane is just slightly in 

front of the mouth of each cell, as indi- 

cated by the lines of flow (solid lines). 

In the horizontal plane the source is 
near the throat. 


interest. In the horizontal plane the d 


rectivity pattern is broad because a 
large portion of a circular wave is gen 
erated. The directivity characteristic of 
the DSH the solid line in 
Fig. 4. The broken line represents the 
characteristic of a 


multicellular horn 


is shown by 
eight-cell 


standard 


of the 
mouth 


Figure 5 shows the dimensions 
DSH tested. It has 
area to prevent reflection for trequencies 


sufficient 


greater than 750 cps. The expansion is 
approximately exponential and provides 
Thus 
is the limiting factor 
and the horn should not be used below 


750 cps 


a cut-off frequency of 375 cps 


he mouth area 


Construction 


Che construction of the DSH is much 
that of the multicellular 
horn. Since there is no vertical expan 


simpler than 





DIRECTIVITY CHARACTERISTICS 





Fig. 4. The direc- 
tivity patterns of 
the DSH (solid 
lines) are con- 
siderably broader 
than those of the 
conventional 800- 
cps multicellular 
horn (dotted 











lines). 





VERTICAL PLANE 
——— * Distributed Source Horn 
——=— * B-Cell Multicellular Horn 


7500 
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cut from a flat 
sheet of one-inch plywood with a band 
saw. The top, and flange for 
mounting the driver are cut 
inch plywood and the 


sion the islands may be 


bottom 
from %4- 
transition from 
circular to 


near the 


rectangular 
throat is 


cross section 
accomplished by 
means ot plastic wood 

The type of 


acoustically ; 


finish is unimportant 
shown in Figs. 1 
and 2 was finished with orange shellac 
to better illustrate the construction. If 
the horn were to be 


the one 


mounted on top 
of the cabinet, or otherwise exposed it 
could be made of one of the veneered 
plywoods. If it is to be mounted within 
the cabinet no finish would be required 
mate 


Plywood is a very satisfactory 


be equal to the maximum width of the 
horn. (See Fig. 6.) 

Fundamentally the design considera 
tions are the same as those for any ex 
ponential mouth 
must be large enough to prevent re 
flection at the 
] 


horn—i.e., the area 


lowest frequency for 
which the horn is intended to be used 


and the rate of taper must be chosen 


to provide a satisfactory low-frequency 
there are the di 


cut-off. In addition 


rectivity considerations which are pri 
marily a function only of the geometry 
of the mouth of the horn. They are: (1) 
The smaller the vertical dimension the 
will be the directivity 
of the 


the horizontal 


broader vertical 


pattern. (2) The larger the are 


mouth the broader will be 
































Fig. 5. Construction of the DSH is extremely simple since there is no vertical 
expansion. 


rial for the horn; it provides adequate 
strength and contains sufficient mechan 
ical resistance to damp any resonances 
and prevent appreciable motion of the 


horn walls. Thus, the 


the horn is 


performance of 
strictly a function of the 
geometry. Since the cut-off frequency, 
determined by the rate of taper, is well 
lowest 
the horn is 

dimensions of 
ical. (Slight 
taper of an 
the performance 


below the which 
used, the 
the islands are not crit 
rate ot 

atiect 
cut-off fre 


Irequency tor 


intended to be 


variations in the 


acoustic horn only 
near the 
quency. ) 

If the horn 
the cabinet, the top and bottom pieces 
need not be cut off along the are but 
walls of the 
cabinet without impairing the perform- 


is to be mounted within 


can be extended to the 


In this case, however, 
the inside width of should 


ance of the horn 
the cabinet 
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pattern. One is limited in the first case 
by the fact that if the vertical dimension 
small the 
will be appreciable. Since they are pro 
portional to the square root of the fre 
quency, 


is made too viscosity losses 


attenuation may occur at the 
higher frequencies. In the second case 
difficulty may be encountered in exciting 
each of the horn throats equally at the 
made 
investigation 
indicated that neither of these difficulties 
were appreciable for the horn described 


higher frequencies if the are is 


too large. Experimental 


in this paper 
The required mouth area is given by 


the following expression 


2 16x10 
-) mt Y (1) 


f 


where f, is the lowest 


frequency ior 


which the horn is to be used and ¢ is 


the velocity of sound 
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Fig. 6. The top and bottom pieces need 

not be cut along the arc, but may be 

cut off at the edges of the cabinet 

without impairing the performance of 
the horn. 


The length of the horn is given by 


where 8 is the angular are of the mouth 
and ¢ is the thickness of the 
mouth in inches. 


mn degrees 


mast be less 
than or at most equal to f,, aad is given 


rhe cut-off frequency f 


by 


log, 


20 ? 3 x 10 


where S, is the area of the throat 


The distance in inches for the cross 


sectional area of the horn to double is 


given by 


The design procedure is as follows 


1. Choose f., So, t, and @ 

2. Calculate Sm from equation 

3. Calculate L from equation (2) 

4. Calculate fe from (3). In the event 
that fe is greater than f, 
smaller value of ¢ 

5. Calculate d from equation 4 

6. Draw a straight exponential horn 

starting from the cross section S, and 

doubling the area each d inches 

Choose the number of cells required 

to fill the chosen arc @ without 

allowing the mouth of each cell to 
have a dimension greater than about 

5 inches 

8. Draw the center 


choose a 


lines of each cell 

9. At equal intervals along the axis of 
the straight exponential horn meas 
ure the sectional dimension 
Divide this equally between each of 
the cells, thus determining the dimen 
sions of the islands. (i.e. superimpose 
this information on the center lines 
of step 8) 

10. Complete the drawing of the horn 


cross 


Sometimes vertical expansion is nec 


| Continued on page 44) 
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Receiver Bandwidth and Its 
Measurement 


HOWARD T. STERLING* and ALAN SOBEL 


A discussion of the methods of measuring bandwidth in FM receivers to en- 
sure optimum fidelity, and the effect of bandwidth on over-all distortion. 


HE MOST CONVENIENT method of 
aligning a receiver is to use a fre 
quency-modulated 


and ar oscilloscope, as in Fig. 1 


signal generator 
Here 
the oscilloscope displays the response 
curve of the receiver, which can be set 
to the desired shape by manipulating 
This procedure, while it 
the re 
quantita 


adjustments 
gives a qualitative picture of 
sponse not 
tive data about the receiver 


curve, does give 
bandwidth 
separation of peaks or troughs, or sym 
metry of the curve. Furthermore, unless 
the signal-generator modulator is linear 
the oscilloscope curve will not have a 
For accurate in 
bandwidth 
the 
be 
In this paper we shall discuss the 
usual methods of 


bandwidth, 


linear frequency scale 
formation about 
then, device in 
wobbulator 


receiver 
some addition to 


and oscilloscope must 
used 
measuring receivet 


describe a new method 
which has certain advantages over ex 
isting systems, and comment on the re 
bandwidth for undis 


torted reception of frequency-modulated 


ceiver desirable 
signals. 

The method of 
bandwidth does not require an oscillo 
scope. A calibrated signal 
and a receiver tuning indicator, such as 


simplest measuring 


generator 


a limiter grid-current meter in FM re 
ceivers, are all that we need. The signal 
generator is tuned over the passband of 
the receiver between 3 db (or whatever 
limiting values are chosen) points and 
the frequencies of points noted 
For an FM receiver, the bandwidth at 
signal frequency is of the order of 0.2 


these 


* Chief Engineer, The Electronic Work- 
shop, 351 Bleecker Street, New York 14 
N.} 


** Engineer, The Electronic Workshop 


(200 ke at 
better laboratory-typ« 
usually 


per cent 100 me). Since the 


signal generators 


per 
] 


rusly 


such 


going to be 


rated as +1 
a measurement 
rather 


are cent 
1s obvi 
inaccurate. The | of these 
signal generators provide 


ments ¢ 


vernier incre 


{ frequency of 0.01 per cent 


with such a signal source, our error 


will not be less than 5 pet 
this is a point-by 

ment, and the result 

at the same time the 


cent. In any 
case, point 


I measure 


are not available 
alignment 


is being 


carried out, since a separate operation 


is required for bandwidth determination 
This 


using 


objection can be overcome by 
sort of marker 
produce a trace on the 
to trace the 


some which will 


same screen used 
Either live 


employed 


response curve 
or passive markers can be 
Phe latter 


usually loosely coupled to 


are high-O circuits which are 


the receiver 





(A) (B) 











Fig. 2. Types of displays obtained with 
(A) passive, and (B) live markers. 


input circuit 
resonant 


They draw energy at their 


frequency and thus cause a 
‘hole” in the response curve, as at A in 
Fig For the and fre 


quencies usually employed in frequency 


bandwidths 


modulation, crystals represent the most 


practicable method of obtaining the 
requisite high Q 
A live 


« rystal controlled 


marker is simply an oscillator 


riable in fre 





— 


F-M SIGNAL 





Fig. 1. Block dia- 
gram of receiver 
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auodio 


(Aheod of Limiter 
ignment, 


alignment _pro- 
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quency, the output of which is fed into 
the receiver input circuits along with 
the output. The resulting 
trace is shown at B in Fig 


wobbulator 


Both of these marker systems are sub 
ject to the same accuracy limitations as 
the first method. A 
with an adequate 


signal generator 


dial 


as a live marker 


vernier can ol 


course be used Crystal 


markers have the advantages of stability 


uy 


oe te f* to 





= | 


o ty 





— Frequency—> 








Fig. 3, Spectrum of an amplitude-mod- 
ulated wave. 


the 
varied in 


with 
cannot be 


and high effective O 
that 
frequency 


disad 
vantage they 
A More Flexible Method 

The 
use of the spectrum of an amplitude 
modulated signal. As is well known, this 


new method we propose makes 


consists of a carrier and two sidebands 
one on each side of the carrier and dis- 
tant from it the 
quency 3.) Such a spectrum 


by modulating fre 
(See Fig 
provides a simple and convenient method 
of providing markers band 


width measurement. The equipment re 


live for 
quired consists of an r.f. oscillator and 
an audio oscillator. The audio oscillator 
is readily available in most laboratories 
or shops. The 
crystal-controlled, where a known fre 


r.f. oscillator may be 
quency of operation is desired, or may 
simply be a tunable variable-frequency 
oscillator if the frequency on which the 
passband is to be centered is not of pri 
mary importance 

the 
centered on the pip produced by the r.f 
oscillator. Modulation is then applied to 
the r.f [ 


the audio oscillator varied until the side 


In operation response curve 1s 


oscillator and the frequency of 


band pips have reached the edges of the 
Bandwidth is then twice the 
audio frequency. This system also pro 
check the 


metry of the response curve, a 


passhand 


vidés an excellent on sym 


factor 
which is particularly important in dis 
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~ 
“Protective bios 
(ogoinst loss of excitation) 


Output 


Fig. 4. Possible 

modulation — cir- 

cuit for test 
work. 


rHo+ Moduleting Source . 








criminator alignment. (A good limiter 
will wipe out the marker if the signal 
introduced ahead of it—for discrimi 
nator measurements it will probably be 
necessary to couple the signal into the 
system at the limiter plate.) 

Accuracy of the bandwidth measure- 
ment thus made is evidently not depend 
ent on the r.f 


measuring only the side band separation 


oscillator, since we are 
which is a function only of modulating 
frequency. The precision of measure- 
ment will therefore be as high at the 
signal frequency as it is at the inter 
permitting accurate 
checks on the bandwidth of the r.f. cir 


cuits. The accuracy of 


mediate freque ney 


the usual audio 
oscillator is +2 per cent, and this is the 
accuracy of the measurement, subject to 
the definition of the oscilloscope trace 
and the stability of the 
oscillator and of the r-.f 
tortion in the 


receiver local 
oscillator. Dis- 
modulation 


process will 


not affect our result, since it can only 
produce higher harmonics of the audio 
frequency, so far 
beyond the receiver passband that they 
are not 


detected by their 


which will either be 


visible, or else can be readily 
lower amplitude and 
further separation from the carrier than 
the desired sidebands 

Where wider bandwidths are involved 
than with an audio 


can be measured 


oscillator, an r.f. signal generator can 
be pressed into service as a modulating 
source. In this event a wide-range, un- 
tuned modulator will probably be desir- 
able. Although 100 per cent modulation 
of the carrier is not necessary, a modu- 
lation-frequency amplifier ahead of the 
modulator will probably useful, 
since the output of the usual signal gen 


prove 
erator is only about a volt. A suggested 
solution is grid modulation of the oscil 
lator itself or of a buffer amplifier (see 
Fig. 4). A diode modulator might prove 
a simpler solution 


Bandwidth of Frequency 


Modulation Receivers 
Earlier, we made the 


statement that 


AUDIO ENGINEERING e 


the bandwidth of an FM 
the order of 200 ke 


the carrie 


receiver ts ot 
It is quite true that 
swing of an FM 
transmitter is only + 


broadcast 
75 ke, but a fact 
too often overlooked is that the band 
width of an FM signal is always greater 
than twice the carrier 

Mathematically, the 


swing 
spectrum ot a 
frequency-modulated wave consists of a 


carrier and an infinite number of side 


bands, spaced from each other by the 


modulating (audio) frequency For 


practical purposes, the bandwidth of an 
FM signal cannot be considered infinite 
Where m is the modulation index (ratio 


of maximum carrier deviation to audio 


frequency), sidebands of order highet 


than m+ will be less than 15 per cent 


of the unmodulated carrier in ampli 


tude.’ Since in all frequency modulation 


systems, modulation supplies no addi 
tional energy (as it does in amplitude 


modulation), but merely shifts some of 


Austin \ 
Vacuum 
Book Co., 


Eastman, “Fundamentals of 
Tubes,” 3rd ed, McGraw-Hill 
New York, 1949; pp. 538-547 


the carrier into the sidebands 
than 
than 1.25 pet 
cent of the energy available. Apparently 
then, for 100 per modulation at 
15,000 cps, substantially all the energy 
of the signal is contained in a band 180 
ke wide down 
to 10 per cent of the amplitude of the 
unmodulated carrier, the bandwidth of a 
FM signal at full deviation 
varies from about 165 ke to 200 ke for 
from 30 to 15,000 
cps.” (Figure 5 shows the width of the 


energy 


the sidebands of order greater 


m+] will contaim less 


cent 


Considering sidebands 


broadcast 


signal frequencies 


frequency-modulation spectrum as a 
modulation index for dif 
ferent limiting amplitudes. ) 

Unfortunately for the 


signer 


function of 


receiver de 
the picture is not quite as simple 
In the first place 
bandwidth of the FM 

tected introduces distortion.* * 


is this restricting the 
signal to be ce 
This dis 
tortion is due largely to the phase shift 
introduced in the higher-order sidebands 
(even those well inside the 3-db points 
of a band-pass 
Where 
one single-tuned or double-tuned circuit 
Jaffe that the 


tween half-power points be four times 


flat-topped” circuit) 


the passband is determined by 


recommends band be 


the peasx-trequency deviation, for a 15 


ke audio range. Gladwin‘ has investi 


gated the problem of distortion when 


Continued on page 46 
Herbert J. Reich, 
cations of Electron 
McGraw-Hill Book Co 
pp. 327-331 
David I 


perimental 


Theory and Apph 
Tubes,” 2nd ed 


New York, 1944; 


Jaffe, “A theoretical and ex 

imvestigation of tuned-circuit 
distortion in frequency-modulation systems,” 
Proc. I. R. E., v. 33, pp. 318-333; May, 
1945 


‘A. S. Gladwin, “The distortion of fre 
quency-modulated waves by transmission 
networks,” Proc. 1. R. E., v. 35, pp. 1436 
1445; December, 1947 
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Fig. 5. Variation of bandwidth with modulation index. 
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The Terminal Impedance 


Attenuator 


HERBERT |. KEROES* 


Part |. Presenting a graphical method for calculation of 
problems involving resistive attenuators in audio circuits. 


IXED AND VARIABLE attenuators are 


communication net 
out 


pe wer 


often used .in 
works to 


irregularities of a 


smooth 
source oF a 
load. When an attenuator is specifically 
used for this purpose, it is desirable that 
a simple means be available for calculat 
ing the terminal impedance of the at 
when terminated at 
end by an impedance differing in value 


tenuator the other 
from the rated impedance of the at 
tenuation network. While it is possible 
to compute the terminal impedance by 
the usual methods of circuit calculation 
such a procedure presumes a knowledge 
of the resistance elements of the atten 
and the method will be tedious 
for ladder networks. An 
other means based on four terminal net 
and is pre 
sented in chart form for ease of com 
charts 


uator 
particularly 


work theory is available, 


putation Two have been de 
veloped—one for use where the termina 
tion is resistive and the other for im 
pedances having a large 
ponent. The use of the 


will be considered first 


reactive com 
chart 


and the reactive 


resistive 


* > 


Acro Products Company, 5328 
timore Ave., Phila. 43, Pa 


30 Bal 


impedance 


diagram will be dis 


quent article 


Use Of The Chart 
Che chart giving the relation between 
the terminal impedance and a resistive 


load 


graph and is shown in Fig 


source or impedance is a nomo 


1. To use the 


chart proceed as follows 


1. Divide the source or load impedance by 
the rated impedance of the attenuator. 

2 Align a dge between the 
above ratio as indicated on the scale at 
the right and the rated loss of the at- 
tenuator as given on the 
Read the ratio of the terminal imped 
ance to the rated attenuator impedance 
on the left scale 
If the ratio of source or load imped 
ance to rated attenuator impedance is 
less than J, take the reciprocal and 
proceed as above. The quantity indi 
cated on the left scale will then be 
the ratio of attenuator impedance to 
terminal impedanc« 


straig 


center scale 


Application 

It is of interest to consider a number 
of examples which will serve to illus 
strate some of the numerous applications 
of the Assume that an 
amplifier with an output impedance of 
600 ohms is ] 
ohm line through a 600-« 


nomograph 


1ed into a 500 
—_ 


to be mat 


variable at 








Fig. 1. Nomo- 

graph for solution 

of attenuator 
problems. 








The 


be matched by bridging a 


tenuator 500-ohm line impedance 
may readily 
3000-ohm resistor across the output side 
The load impedance 
then be 


of the attenuator 
presented to the attenuator 
comes 428 ohms. Let it also be assumed 
that it is restrict 
pedance variation at the output term 
inals of the amplifier to 600 ohms + 10 


desirable to the im 


per cent. The problem is then to find the 
minimum attenuation that will make the 
input impedance of the attenuator 600 
ohms minus 10 per cent. On the load 
the ZK2/R, 1.17 
Alignment on the chart with a straight 
intersects 1.10 on 


side ratio equals 


edge which he oppo 
site scale gives 2.25 db as the required 
attenuation 

Next, that an 
generator has an output impedance o 


assume audio signal 
600 ohms + 10 per cent, and for purposes 
of careful 
amplifier, it is desirable to hold the im 
pedance variation to +2 per 
The 

attenuation is readily found to be 7 db 
The chart also be 
used to find the rating of an attenuator 
markings 


gain measurements on an 
cent by 


means of an attenuator requisite 


alignment may 


with illegible identification 
This may be done by taking resistance 
measurements between either the input 
or output set of terminals with the oppo 
set first and then shorted 
Such a set of measurements may give 
for one attenuator values of 737 and 488 


ohms, for example. The rated impedance 


Site open 


is given by the square root of the prod 
uct of these values and is equal to 600 
rhe ratio R,/Z,, with the output 
terminals open circuited is equal to 1.23 
With 
on the left scale and 1.23 on the opposite 
10 db as the rated loss 


mms 
a straight-edge between infinity 
scale, we obtain 
of the pad 

It should be noted that for the 
the chart has 
for unequal attenuator 
impedances. Since the result is given in 


sake 


of generality been con 


structed image 
ratio form involving the different image 
impedances, the procedure for attenua- 
tors of this type is identically the same 
is that outlined in the examples above. 
The use of the chart is not restricted 
[Continued on page 34 
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Vlew (INEXPENSIVE MODEL S-2 


ELECTRONIC SWITCH I 


Twice as much fun with your cecillossogs 
— observe two traces at on. 
the input and output traces of an amp’ —_ 
and amazingly you can control the size ~ 
position of each trace separately — 
impose them for comparison or —— c 
observation —no connections inside — 
All operation electronic, nothing mec = 
cal — ideal for classroom 5 
— checking for intermittents, etc. — 
tion, phase shift and other ome —~ 
up instantly, Can be used wit! any wpe 
or make of oscilloscope. So inexpe 
you cant afford to be without one. 
Has individual gain controls, —- 
ing control and coarse and ae, switc _ 
gate controls — can also be used as - 14 
wave generator ove! limited range. (ng 
Vole transformer ope rated comes comple : 
with tubes, cabinet end all parts. ~——— 
very little space beside the scope. — 
get one. You'll enjoy it immensesy. 
§-2. Shipping Wt., 11 Ibs. 





EXPORT DEPT 


13 East 40th St. 
NEW YORK CITY (16) 
CABLE: ARLAB-N_Y 
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MODEL Q-6 


PUSH-PULL 


Aeathlet 


*® New AC and DC push-pull amplifier. 


* New step at frequency Pp ted input 





*% New non frequency discriminating input control. 


* New heavy duty power transformer has 68% less magnetic 
field. 


* New filter has 
sections. 





vertical and horizontal 


*® New intensity circuit gives greater brilliance. 

* Improved amplifiers for better response useful to 2 megacycles. 
*® High gain amplifiers .04 Volts RMS per inch deflection. 

*® Improved Allegheny Ludlum magnetic metal CR tube shield. 


*® New synchronization circuit works with either positive or nega- 
tive peaks of signal. 


* New extended range sweep circuit 15 cycles to over 100,000 
cycles. 


® Both vertical and horizontal amplifier vse push-pull pentodes 
for maximum gain. 


The new 1951 Heathkit Push-Pull Oscilloscope Kit is again the best 
buy. No other kit offers half the features — check them 
Measure either AC or De 
under $100.00 with a De 


The vertical amplifier has frequency compensated step attenuator input 
into a cathode follower stage. The gain control is of the non frequency 
discriminating type — accurate response at any setting. A push-pull 
pentode stage feeds the C.R. tube. New type positioning control has 
wide range for observing any portion of the trace 


on this new scope — the first oscilloscope 
amplitier 


The horizontal amplifiers are direct coupled to the CR. tube and may 
be used as either AC of DC amplifiers 
provided for AC or DC, 


The multivibrator type sweep generator has new freq 
sation for the high range it covers; 15 cycles t« 
The new model 0-6 Scope uses 10 tubes in all — several more than 
any other. Only Heathkit Scopes have all the features 


Separate binding posts are 
uency compen- 
cover 100,000 cycles 


New husky heavy duty power transformer has 50 
It runs cool and has the lowest possible magnetic ficld. A complete 


electrostatic shield covers 7::mary and other necessary windings and 
has lead brought out for proper grounding 


@ more laminations 


The new filer condenser has separate filters for the vertical and 
horizontal screen grids and ¢-revents interaction between them 

An improved intensity circuit provides almost double previous bril 
liance and better intensity modulation. 

A_new synchronization circuit allows the trace to be synchronized 
with either the positive or negative pulse, an important feature in 
observing the complex pulses encountered in television servicing 
The magnetic a = shield supplied for the C_R. tube is of new design 
and uses a special metal developed by Allegheny Ludlum for such 
applications. 


The Heathkit scope cabinet is of aluminum alloy for lightness of 
portability 

The kit is complete, all tubes, cabinet, transformer, controls, grid 
screen, tube shield, etc. The instruction manual has complete 
step-by-step assernbly and pictorials of every section. Compare it 


with all others and you will buy a Heathkit. Model 0-6 Shipping 
We., 30 Ibs 
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AES Standard Playback Curve 


ASED ON THE PREMISE that tix 
proper approach to the problen 
of equalizing disc recordings and 

transcriptions is to standardize on a 

and to let the 

their 


knowing 


playback curve recording 
engineers make 


they .see fit 


records however 
that they 


balanced 


must 


sound properly when played 
on this standard reproducing charactet 
Audio 


announces the adoption of such ; 


istic, the Engineering Society 
4 curve 
This announcement follows action of the 
Board of Governors approving the re 
port of the Standards 
Gordon FE 


Sorensen 


Society's Com 


mittee consisting of Iwards 


chairman; S. E vice chair 
man; James Bayless, Harry Bryant, and 


Russell Hanson, members of the West 
ern Division; and Theodore Lindenberg 
N. C. Pickering, A. A. Pulley 
Ralph Schlegel, members of the Easter1 
Robert Liesenberg 


to Mr. Sorensen 


and 
Division served as 
ilternate 
shown in Fig. 1 
in Table 1 


to specify a 


The standard curve 
1s represented by the values 
The 
playback response characteristic 
ot a 
liberate on 


decision standard 

instead 
was de 
Standards 
was chosen be 
task of 
recorded 
with all 


recording characteristic 
the part of the 

Committee. This course 
cause of the impossible achiev 


universal characteristic 


ing a 


compatible individual record 


ing conditions and systems 


Reference to the tabulation will indi 
that all the curve are 
related to 1000 cp rhis reference 


has been used as 


cate point on 
point 
standard for 


lent that the 


many 


years, making it evi main 


tenance and calibration of 


would be expedited by 


equipment 
retention of this 
point. Further 
this 
point is sufficiently flat so that an error 
of 10 per will pro 


fIrequency as a reterence 


more, the slope of the curve at 


cent in trequency 





TABLE | 


Frequency db Frequency 


30 
40 
50 


100 
150 
200 


\idbWwrynn— 


aU 4 
7000 
8000 
900( 
000 


»> 


_ 


1000 (ref.) +¢ 


ae 
1500C 


Permissible tolerance + 2 db 





duce a deficiency of 
0.5 db 
The 


the recording 


mayority ot ngineers 
field have felt 
time that the degree of high frequency 
NAB tran- 
The 


am 


active in 


tor 


some 


emphasis prescribed by the 


scription characteristic is excessive 


trend in modern microphones 


ind 

















Fig. 1. Newly 
adopted standard 
playback curve. 














FREQUENCY IN CYCLES PER SECOND 
































Fig. 2. High impedance network to 
provide standard playback curve in 
grid circuit of amplifier stage. 


wider frequency 
15,000 
acoustically brighter studios have made 
this problem much more difficult. With 
this extended range, the acceleration of 


plifiers to a range, ap 


proaching cps, and the use of 


the reproducing stylus becomes a limit 
ing factor. Consequently, it was deemed 
necessary to restrict the degree of high 
frequency rise used in recording. This 
making the re 
roll off 
10.000 cps—approximately 3 
the NAB 


continuing the response 


Was acct ymplished by 


producing characteristic only 
12 db at 
db below specification—and 
out to 15,000 
cps. By doing this, the high-frequency 
situation has been alleviated somewhat 
Since microphone and studio character 
istics must be considered by the record 

engineer, it is required that the sum 
of the the 


equipment and the acoustical rise in the 


ing 
electrical rise in recording 
microphone must not exceed the values 
shown by the reciprocal of the repro 
ducing unless it is in 


high 


characteristic, 
tended to make the 
brilliant 


end overt 
The low-frequency characteristic was 
middle 
curves 
It is felt that the turnover 


chosen to fall somewhere in the 
~ the numerous low-frequency 
now in use 
frequency is low enough to keep rumble 
levels, and high 


down to reasonable 


enough to avoid excessive amplitude 
ind intermodulation at low frequencies 
It will be noted that no 
the characteristic at low 
Again, if 
for 
sound, he 


“shelving” of 
frequencies 1s 
the 


some 


recommended recording 


engineer desires reason to 


have a “bassy” can easily 


page 44 


[Continued on 
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PRESTO SR-950" 


WHEN NEW YORK’S STATION WFDR went on the air last summer, 
they were faced with a major recording assignment: “taping” a 
Kaiser-Frazer sponsored news program with Joseph C. Harsch and 

Marquis Childs which was sent over-the-line from Washington. Not only did 
this show have to be recorded for delayed broadcast on WFDR, but the 
station was responsible for sending copies of the program, with specially 
dubbed commercials, to its sister stations in Detroit, Cleveland, 

° Chattanooga and Los Angeles the same night. 


Within half an hour of the time the show is recorded, commercials are added, 
additional copies are recorded and the tapes rushed to airport and 

railroad station for immediate shipment across the country. Additional 
flexibility and fast operation is provided by the coupling of four 

PRESTO SR-950's with a remote control system, allowing the operator to 
completely control the machines from his chair at the console. 

More than 1,000 reels of tape have been used since WFDR installed 

its new pRESTOS. “The speed of such an operation and the need for dependable, 
high quality equipment were reasons for our selecting the 

PRESTO SR-950's,” says Chief Engineer Bud Arnow. “After several months 
of rigorous use, we find the selection completely justified.” 













Chief Engineer BUD ARNOW 


pay off for WFDR praises PRESTO’S performance... 


low maintenance after 1,000-reel test 





WFDR’‘s unique use of 
PRESTO equipment is 
further evidence that 


wherever fine recording 
is done .. . it’s PRESTO 


two to one. 


wherever you go 
... there’s 


PRESTO! 


a 





EDWARD TATNALL CANBY 
The Other Side of the Wall 


lays, of ri ty] rectior th t ! 
loaded speaker 
the gradual shi 
triangular 
is only part of an interesting tr 
wards mecern with 
actual 
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these 


tems and 
angular to 


shapes 


audio so 
transducer 


alter it 
riments 
departures fro re usual 
ox have been going on si B 


leaves tl 
with va 
! 
jut now 

e, 

to exactly 
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at phrase 1 


“perfect distant 
| louder i 
sounding ac 


heless 
we kn i l . ial ve e than his nearer 
system l 


liveness balances 


paniment. Volume a 


different. These mi t be classed as dis 


oncert-seat effect nor ever 

years back, in nnoce lay t 
d high fidelity as the greatest poss 
thiulness to the 


rtions of natural sound or 

variants 

imagined 
virtually never hay I 

al original at hand f pro 


original ept encompasses 
am sure that the 
dem of binaural 
th : hot Ip all 


course, we 


of us 

imagining, otf 

wa 

reprodu 
hetter 


trying to achieve or 
99 - 
Major 


tion 


one 


plainest of 

and hestra 
nent desigr 

be imaginit 
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Hole-in-the- Wall 
Mr. P.G. A. H 


“Hole 
40 of the 


Voigt's discussion 

Wall” concept of listening Multiple Reflection 
October issue) strikes n 
most useful contribution, the kind of 
reasoned envisioning of a mental conce 
that engineers provide in their 
circuits 


in-the 


produce 
| room 
“equivalent” 
rhe Voigt solution of the eternal 
difficulty in comparing concert-hall 
home-living-room situations hits the 
on the head, I'd say—in that it takes 
account very neatly both the binaural prob 
lem of concert hall directionality (liveness 
and the added living-room reflections that 
we can’t avoid in our own | 

It works too 


and 
nail 


omes 
Just sit in front of ; 
loudspeaker, eyes shut, and visualize 
what Voigt describes—a living room placed 
within a concert hall, with a single 
through which one hears (fron 


79 W. 4th St., Nex 
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NACKCT 

1 1 to 
he pop factories for 
valy has gotten the 
were not 
failed 


view 
} 
any) 


w discs 


column 
in pace Life 

of 10- and 12-i 

pouring into the 

been 

is ear as 

ot space and 


interesting items | 


neigt 


heard 


r an occasion such as 
undoubted pleasure o 

accolades and 

a few of the preeminent 
found I along in t 

However, before throwing 

cauldron, a 

Secret and not so 


ences wit! 


wheezy 
creatures 
further piece 
ourse 
into the few w 
secret 
representatives ot the 
the fol 
vinylite scare is 
ing a situation similar 
which plagued the 1 
last war. All 
go into record productior 
: Metals 
etc., are all in short 
As a result, the 


advice at the 


4ution 


reveals 
rmation: the 
now ta 


anutacturers wing 


ortages 


during the 


increasing 


scarcity 


ording purposes 


most obvious present 


volves careful checking of your equipment 

cluding your diamond styli (if you use 

them) for the sake of preservation 
f your present discs and the future playing 
sic under decent cenditior 

loesn't make 

upulous care that the 

} 


sense but 


avcrage 
ar bestows on his pet in time 
F t rded to your 
producing equipment. It is also about tin 
I bl take better care 
Replacements 


ntinucd 
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BEATEN PATH 








90% of the electronic manufacturers—from 


everywhere—who exhibited at the recent Audio Fair 
—with understandable pride in presenting their ap- 
paratus at its best—were observed to be using 


Audax 


AEN 


What a striking tribute to this realistic performer 
which, when introduced but a few short months ago, 
was backed only by our own findings as to its over- 
whelming superiority! What a remarkable dramatiza- 
tion of the old adage about customers beating a path 
to one’s doorstep! 


Thousands of visitors came, saw and listened with 
astonishment to POLYPHASE’s amazing facsimile 
realism. “Never before such EAR-QUALITY, such 
FAITHFUL reproduction!” . .. was the unanimous 
verdict. 








Yes ... and this must mean something to Y O Ll 


The unique technical story of WHY this sensational 
reproducer fairly revolutionizes listening, is set down 
in literature which is yours for the asking: but... 
ONLY YOU can decide what sounds best and most 
pleasing to your ears. Therefore .. . see it, HEAR it, 
and compare it with any reproducer at any price . . . 
then, you be the judge. 


AUDAK COMPANY 


500 Fifth Avenue New York 18 


reator f Fine Electro-Acoustical Apparatus for Over 25 Years 











One ingle magnetic unit 

plays all home recore 
Sapphire or diamond styli 
— 


Available with the new 
Compass-pivoted Audax Arms 
as well as for Record Changers 
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SEND FOR 
CATALOG 
NO. 110 


Test it for lows! 

Test it for highs! 

Test it for fidelity! 

Test it for voice! 

Test it for music! 

Test it for versatility! 
Test it for ruggedness! 
Test it for “non-pop”! 
Test it for convenience! 
Test it indoors, outdoors! 


It’s the only Microphone with 
all these Features! 


Slim-Trim Design * Dynamic Performance + %esponse 
40-15,000 c.p.s. + 2.5db + Individually L ratory 
Calibrated + Power Rating -53 + Pop-Proof Head; 
built-in Blast Filter stops wind and breath blasts 
Exclusive Acoustalloy Diaphragm withstands severest 
service * Omnidirectional; requires no closely asso- 
ciated auxiliary equipment * Changeable Low Imped- 
ance * Removable Swivel + 4%” or %%"-27 thread 
mounting * Cannon XL-3 Connector * All parts pre- 
cision ground * 20 ft. broadcast type cable. Write 
today for further facts! Model 655. Price... .$200 








Slecho Vote m: 


400 CARROLL STREET * BUCHANAN, MICHIGAN 
Export: 13 East 40th St. * New York 16, N.Y., U.S.A. * Cables: Arlab 
MICROPHONES + PHONO PICKUPS + SPEAKERS + TV BOOSTERS 
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[from page 24] 


difficult to come by and the quality of discs 
to come cannot be guaranteed, A word to 
the wise is sufficient . . . keep your records 
clean and try if possible not to play them 
with the blunt end of a broken pencil 

In addition, it is heartily recommended 
that if you had been procrastinating in the 
purchase of discs to build up or complete 
your collection, act now! Prices, at least 
in the major cities, are still dirt cheap and 
there are innumerable mail-order houses 
which are offering spectacular specials 
Prices will definitely go up on all cat 
gories in the near future. If you have any 
loose dough lying around the house that 
you don't need for feeding your face, cloth 
ing your body, paying your rent, buying 
bonds, or supplying friend spouse with het 
annual mink, pay attention to the facts 


recording life 


NEW RELEASES: 


Piano Moods Ralph Sutton 
Columbia CL-6140 


li | have ever expressed bitterness with 
regard to the ineptness of our major com 
panies to do well by jazz recording, | am 
now willing to go to the opposite extreme 
in a gleeful burst of enthusiasm for one of 
the really great “pop” recordings of out 
time. Before | completely blow my to 
few background words about this job 

Ralph Sutton is well known to the cognos 
centi who habituate bistros such as Eddi 
Condon’s in New York. They have long 
drowned their tears in tepid beer, for Sut 
ton is one of the finest piano men of this 
generation who plays intermission sets 
under the worst possible conditions. After 
the band leaves the stand, Sutton arrives to 
face a din which would startle the most 
brazen high-pass filter, Nobody can hear 
him, and when you can, you are reduced to 
a level of nervous frustration which 
amounts to sheer madness. What could be 
heard revealed a piano man whose versa 
tility, whose true artistry in the best of jazz 
traditions required recognition complete 
with a horseshoe garland. He has at last 
received his due. Columbia has made a re 
ording of Mr. Sutton’s pianism which on 
very possible level marks it as a great en 
terprise. Accompanied by the usual rhythm 
of bass and drums, Sutton does a job on 
“Ain't Misbehavin,” “Tia Juana,” “I Used 
to Love You” and “Muskrat Ramble” 
which bestows on both him, his percussion 
section, and Columbia Records the highest 
accolade possible for this column—a hearty 
stamp of the foot and a broad smile of the 
face. The liveness of this recording is 
breathtaking. The “in the same room” feel 
ing is accompanied by the fact that the room 
is just the right size for the acoustic depth 
necessary for a job like this. Beautiful sur 
faces, marvelous balancc, and a particularly 
accurate treatment of jazz piano sound re 
sults in a gem of a recording. Everything on 
the disc is magnificent, including a touching 
treatment of the late Fats Waller's “Jitter 
bug Waltz” and striking treatment of Flet 
cher Henderson's “Deep Henderson.” A 
great piano man, magnatiimously bestowed 
with a great recording job means emptying 
your pockets of all loose shekels and a fast 
dash to the nearest diskery 
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Benny Goodman Carnegie Hall jazz Concert 
Columbia SL-160 


If the year 1938 had any merits, they 
boiled down to the very great concert given 
by the top Goodman combination, aug 
mented by practically every great man in the 
business. A weird story is now going the 
rounds that Benny recorded the whole con- 
cert, threw the acetates into a closet, and 
forgot about them. Then three years ago, 
Benny's daughter Rachel, wandering around 
through seli-same closet, stumbled across 
the records, dragged them out, to Benny's 
surprise, and the above recording resulted 
We deal with it in very simple terms 
it must be owned by every man, woman and 
child who feels for these things. Whoever 
did the recording was a genius, consider 
ing how long ago 1938 really is. The job 
is so faithful that the results are superior 
to the original shellacs originating from 
the period. Musically, the two LP’s are a 
treasure house. We need mention only a 
few of the wondrous things available. The 
great Bobby Hacket plays one of the great 
est solos in his career in “I'm Coming Vit 
ginia.” Sounding very much like Bix, but 
outplaying him on every score, the result 
makes the chops hang low. The Ellington 
solo greats, Cootie Williams and Johnny 
Hodges, make out of “Blue Revery” one of 
the memorable moments in jazz recording, 
and Basie’s job on “Honeysuckle Rose” is 
nothing short of miraculous. But the two 
men who stand out with a distinction rarely 
found on records are Benny himself and the 
magnificent and percussively eloquent Gene 
Krupa. We needn't make much of Benny 

there is enough of a concensus con 
cerning his greatness to ferbid further 
words. But Krupa, who is occasionally 
tossed off as merely a big name, sparks the 
whole concert. With a drive that never 
relaxes, with his typical “melodic” drum 
ming, he teaches the one lesson that is 
never learned well enough the con 
tribution of the great drummer. Thank 
you Columbia records and Merci 
Beaucoup, Rachel 


Jimmie Noone Apex Club Orchestra 
Brunswick BL 58006 


Brunswick has been doing a noble job 
of dubbing the classics in their catalogue 
One of their more recent attempts involves 
the great recordings made of Jimmie 
Noone’s Apex Club Orchestra in Chicago in 
the fatal year of 1928. The group features 
Jimmie Noone on clarinet; Joe Poston on 
alto sax; Earl “Father” Hines on piano; 
Buddy Scott on banjo; and Johnny Wells 
on drums. The whole group of recordings 
was made in two dates, with Lawson Bu 
ford, fabulous tuba man, added in the sec- 
ond. The recording job is extraordinary in 
every way, being superior in many respects 
to some of our modern attempts in the 
same direction. I know of very few record 
ings of jazz clarinet, specifically the difficult 
type job necessary to capture the quality 
of a stick man like Noone; which come off 
as well. The dubs are exceilent, balance 
precise, surfaces excellent. The banjo and 
clarinet work on Apex Blues makes the 
blood course hot and fast. The treatment of 
“Sweet Lorraine” is for my money one of 
the greatest on records, with clarinet and 
sax working together and against each 
other in one of the most spontaneous and 
thrilling moments of greatness in jazz 
Hines’ work on piano is always great, but 
his job on “Monday Date” and the “Blues 
My Naughty Sweetie Gives to Me” is ulti- 
mate. Brunswick has also (wisely) made 
the set available on 78 (Album B-1006) for 
those who object to LP groupings. In either 








ont 


HEADQUARTERS 





RECORDER & 
AMPLIFIER 


Portable rig for superb profes 
sional sound reproduction. Easy 
operating, exceptional high fidel- 
ity, the finest in Magnetic re- 
cording. 10 watts output, 


Complete Systems from $548 


4 MAGNECORD PT6-jA 


MCINTOSH AMPLIFIERS 


Highest quality, efficiency. Full dynamic 
range. Frequency range 20 
plus or minus 0.2 db; 10 to 200,000 pilus 
or minus 2 db. Lowest phase shift distor 
tion; lowest noise level 


50W-2 for less than | distortion 
@ Continuous single freq. raiing 
@ 50 watts RMS—Peak 100 


$249.50 net 


20W-2 for less than 1% distortion 
@ Continuous single freq. rating 
@ 20 watts RMS—Peak 40 
$149.50 net 


Distributors for Leading 
SOUND AND RECORDING EQUIPMENT MANUFACTURERS 


AUDIO RECORDING TAPE AND DISKS 
BROWNING AM-FM TUNERS 
CLARKSTAN PICKUP AND CARTRIDGES 
ELECTRO-VOICE SPEAKER AND MICROPHONES 
GARRARD RECORD CHANGERS 

JENSEN SPEAKERS AND CABINETS 

JIM LANSING SPEAKERS 
MAGNECORD TAPE RECORDERS 
MCINTOSH AMPLIFIERS 

NEWCOMB AMPLIFIERS 

PICKERING PICKUPS AND CARTRIDGES 
PROCTOR TURNTABLES AND PICKUPS 
SCOTCH RECORDING TAPE 

SHURE MICROPHONES 

UNIVERSAL AMPLIFIERS 

UNIVERSITY SPEAKERS 


CUSTOM INSTALLATION SPECIALISTS 





DEMONSTRATION SYSTEMS 
ont ON DISPLAY 
age AT OUR SHOWROOMS 
Ut SOUND & RECORDING COMPANY 
1527 CHESTNUT ST., PHILA. 2, PA: — RI. 6-8388 
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10 EAST 52nd ST., MEW YORK 22, WY. 
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, & will find the best in recording apparati 
come from the Reeves Soundcraft Laboratories. 
Magnetic tape with ten distinct features that 
contribute to its higher efficiency and fidelity; 
an assortment of recording discs to answer every 
requirement —all are backed by the greater in- 
tegrity and experience of the Reeves name, 
foremost manufacturer of recording and elec- 


tronics accessories. 


9 
%, : Soundcraft tape is made 
‘ in all types and lengths to 


accommodate all tape re- 
corders. 


wr, 5 


X 


Soundcraft recording discs 
available in a variety of sizes, 
single and double face. 





| 


3 





REEVES oeanddovigfe conrorsiion 
REEVES—“20 YEARS WITH SOUND RECORDING MEDIA” 


EXPORT—REEVES EQUIPMENT CORP. 10 EAST S2nd STREET, NEW YORK 22, WY, 
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case, this is a worthy addition to any col- 
lection. 


The South jazz Volume | 
Folkways Records 


Moe Asch, one of the finest people to 
adorn the record business, has unpreten 
tiously gotten underway his jazz sympos 
ium. Two volumes (two LP’s) are now 
available, but I am purposely separating 
them so that there will be no misunderstand 
ing with reference to critical comments 
Volume 1 is one of the most important 
things to appear in this field. Concerned 
particularly in. clearly developing (and 
honestly, incidentally) the particular pat 
terns of jazz origins, Volume | approaches 
the problem of the division between rural 
and urban origins wisely, with samples of 
each. Some of the bands have been re 
cently recorded on the spot, others are 
careful selections from the category of 
“race” records. The notes are precise and 
to the point, the over-all recording is ack 
quate, despite a few rough spots. The Omer 
Simeon Trio recording of “Blues for Lor 
enzo,” featuring the great Creole clarinet 
of Omer Simeon with Pops Foster on bass 
and James P. Johnson on piano is a great 
highlight. The disc can be listened to either 
for education or for its music that's 
up to you. It should be heard by anyone 
pretending an mterest in jazz from a point 
of view other than the D. T. rhythms that 
accompany chronic alcoholism 


The Blues jazz Volume 2 
Folkways Records 


Volume 2 in the Jazz series is not quite 
as pleasing as Volume 1. The dubs are poor 
and the surface of the LP disc itself is 
bad. Nor am I as happy with the general 
selection of material or with the accompany 
ing program notes. Where Volume 1 re 
tained an inner simplicity and lack of pre 
tension, Volume 2 takes on the appearance 
of a patchwork quilt, with the negative as 
pect of confusing the issue in many cases 
rhe selection of representative recordings 
of individual performers, such as Jelly Roll 
Morton, and Bessie Smith, is not of the best 
and Louis Armstrong is done a definite dis 
favor. There is nothing better available 
however, so for the time being this will 
have to do 


Muggsy Spaniers Ragtimers 
Commodore FL 20,009 


This is an LP dub of some of the less 
distinguished Commodore singles. Fea 
tured are Muggsy, of course; Pee Wee Rus 
sell, clarinet; Ernie Caceres, baritone sax ; 
Gene Schroeder, Dick Cary, piano; Sid 
Weiss, Bob Haggart, Bob Casey, bass; 
Eddie Condon, guitar; Joe Grauso, George 
Wettling, drums; Miff Mole, Lou M« 
Garity, trombone. Recording is typically 
dead, and performance is characteristic, un 
fortunately, of this gloomy age. This is one 
of the most tired and apathetic readings of 
so-called Chicago Jazz on records. There 
is no drive, no interesting solo material, and 
a general lack of interest. The names above 
are, of course, all familiar. They are the 
greats revealing what happens in studio re 
cording. All that’s missing is the inevitable 
snore. Both the Jimmie Noone disc (re 
viewed above) and this one apply to so 
called Chicago style. The difference is ob 
vious within the first quarter of an incl 

and so to sleep 
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NEW LITERATURE 


for the finest in 
@ Simpson Electric Company, 5200 
Kinzie St., Chicago 44, Ill. is distributing $0 U N D EQ U | P M E NT 
folder de- 


without charge an illustrated 
scribing six of the Simpson instruments 
for FM and TV servicing. Included in the 


folder are sizes and weights, specifica- 
tions, and prices 


o Hoffman Radio Corp. 3761 South Hill s HARVEY'S has been appointed a 


plete line of 


n exclusive 


Los Angeles 7, Calif. is publishing a 

40-page booklet describing its facilities ae ietributor for the com 
% 5 distri 

for the manufacture of military equip- 4 
ment, Issued primarily for government > ucts 
officials in the field of electronics, the , FORMER prOoD 
booklet gives biographies of key execu- at RA 
tives, an overall picture of the six Hoff- ‘ THE NEW YORK AREA 
man plants, and a history of the com- FOR Components, “Trijets” 
pany'’s wartime production we . at ae Miah Fidelity Audio ts, Filters, 
tor alt oral nsec Transformers, Replacemen's 


ers " ‘ ond 
Transform Sealed midgets, vedueirial. servicing. public oddress 


@ Triad Transformer Manufacturing eos _Hermetically for the laboratory, mponents ore on hand for 
Co., 2254 Sepulveda Blvd., Los Angeles Reactors, eN----°9" "complete stocks of all co 
64, Calif. is now releasing Catalog GP-5i, se radio amateur fields. ©0' 


an 8&-page illustrated listing of the line a immediate — f stormers incor: ¥ 
of geophysical transformers known as ‘HS” series © oo |. re 
‘Geoformers Introduced for the first The TRIAD H cking coils ond nickel-ehey “© om 


hum-bu 7 , They ore 

time is a new group of miniaturized vege" ; for minimum pickup z d 
‘ ; tiple shielding "Or ' ht, rigidly supporte 
transformers said to perform all the func- light in weight, rig | oppeot 
tions of the items they replace although fo oe 


No 
ily sealed telescopic , 
weigh but one-sixth and occupy but one- 4 th =Ms” case, on left, and the eel Sh 
seventh the space of their larger counter- ance of the 


struc . 
the right which illustrates the con i 
parts. y view on dng 
tion of this particu lor ty 


small in size, 
and hermetico 


@ British Information § Services, 30 sets 
Rockefeller Plaza, New York 20, N. Y¥ as * me 
is offering for 40 cents a 55-page report . WILLIAMSON HR-1 5 ee. "a 


on the subject, “Telecommunications and 2°, a £ 
Equipment in Germany During the 4 : 4 AMPLIFI ER KIT 
Period 1939-1945". This is an exception- R The famous Williamson HR-15 aompli- 
ally fine technical review, and should be : fier circuit...now available with the 
in the library of all engineers whose in- . , original Partridge transformers built to 3m 
terest lies in the field of telecommunica- : . Sa wi ‘s specifi i Build this 
tons a 4 » kit in 3 hours or less, and enjoy sound 

of @ quality you never heard before. ay 
@ Hudson Radio & Television Corp. ois The HR-15 is a 2-Chassis power ompli- Sig 
212 Fulton Street, New York 7, N. Y. is fier for use with tuners or other front ends having own volume and tone controls. All § 
offering a free catalog of High-Fidelity , American triodes, 2-6SN7GTY, 2-807, or 68G6G in PP output, 5V4G rectifier. Response & 
sound equipment—containing complete + Sdb, 10-100,000 cycles. Output impedances 1.7 to 109 ohms in 8 steps. Absolute 
descriptions of all the standard brand me gain 70.8 db. 20 db. of feedback cround 4 stages and the output transformers. Kit is 
components required to assemble High ae Complete with Tubes, Punched Chassis, Pre-wired Resistor Board, Sockets, Genuine ¢ 


Fidelity sound systems. All merchandise : Partridge Gutput Transformer, and All Necessary Parts... $75.00. 
is available by mail or phone, or in per- . 
son at the New York store 


i nufactured by utc 
@ RCA Victor Division of Radio Corpo- se NEW WILLIAMSON KIT as ma 


‘ ) ired UTC 
ration, Camden, N. J ynched chassis and all the requir $36.60 





is now distributing 

to tube and parts distributors the 1951 : Complete with & 
edition of the RCA Reference Book, a Piven transformers. 
pocket directory of technical information : 
on RCA tubes, electronic components, . Some os above: 
test equipment, batteries, and miniature — etc... Ready aie 
lamps. Distribution of the book to dealers 


will be through tube and parts jobbers ce" MdNTOSH 
exclusively 9 
@ Precision Electronics, Inc., 641 Mil- *. EQUALIZER PRE-AMP 


waukee Ave., Chicago 22, lll. has avail- 
— br gee - 6449, a complete listing AE-2 A the ideal pre-omplifier for use in 
*recision Oe wer ar ers , 4 i 

* P a pe spe ; — “ junction with any of the Williamson Kits, etc. 
units are Ulustrated and thoroughly - ~~ id a . 

‘ ' | 

scribed. Power ratings of the various - . ’ a $74.50 
amplifiers range from eight to sixty ’ 
watts 


. Sagi 
i tubes, resistors, capacito 


$69.50 


but including oll! 
semble and wire 


cm VISIT THE ; WWxemburg 2-1500 MOTE: tn view of he 
@ Technology Instrument Corp. 1058 : AUDIO- rapidly changing 
Main St., Waltham, Mass. has recently TORIUM oie: 


1 - : 

published its Laboratory Report No. 2, : Come in ond visit our 5 ell prices shown ere 
titled “Determination of the Q of Coils new sound depert- subject te chenge 
by Means of a Z-angle Meter and the a enafaos ee these ; A without notice end 


Series Resistance Method.” Included also : on working display ere Met, F.0.8., § 
is descriptive material covering certain at all times, eV Le) Ge) | PANY INC. w.Y.C. oe 
items sy ap rae by aed company "as : x 103 West 43rd St., New Y. kx 18, N.Y. = oman 
Copy wi x” mailed on reques ~ - 

- SS ee Se 8” eT e 
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ASTATIC 


presents new 
perfection in a 
unidirectional 
cardiod crystal 
microphone 


SENIOR MUSICIAN'S 
AMPLIFIER 


[from page 14) 


It will be noted that inverse feedback 
is used, in two loops. The loop from 
the output secondary to 
grids is used to wipe out just a trace 
of overshoot which appears on 10,000- 
cps square waves. The second loop, to 
the low ends of the input transformer 
is used to lower the source 
impedance slightly and, as a by-product, 
to improve the IM distortion at lower 
power Only 4 db feedback is 
used—including the both 
loops—and there is absolutely no trace 


of oscillation in the combination of 

SY N A f A - amplifiers. The source impedance on 
) the 16-ohm output winding is 10 ohms, 

which is sufficient to give 


damping to a good speaker. 
The bias circuit for the 845’s provides 
With Detachable 
Concentric Cable Connector 


transformer 


secondaries 


levels 
effects of 





adequate 


for balancing plate currents between the 

two tubes in addition to permitting a 

wide range of adjustment of bias volt- 

age. The potentiometer R, adjusts the 

balance between the tubes, 

~pR-10-S*—Code ASVFK R,, sets the average bias, serving as the 
| 


self-bias resistor. Bias is set normally, 


two while 


wi f-on switch 
mm under the operating conditions selected 


at 85 a plate supply of 1000 
volts. This gives an effective plate volt 
age of 915, and results in minimum in 


volts for 


A cx is the microphone the world of professiona) 
A host of 
persons in other categories, too — who are seeking the ideal 


speakers and entertainers has been waiting for! 


microphone for a wide variety of sound transmission appli- 
cations — will welcome this bright new Astatic Microphone 
development 

The Synabar offers a new measure of clear-toned performance 
quality and its perfection does not diminish through long 
service life, thanks to a new ruggedness of its advanced con- 
struction. Perhaps the outstanding engineering achievement 
incorporated in this newly perfected unit is the use of a special 
sintered metal to cancel out 15 db front to back, making the 
Synfabar, for practical purposes, dead to sound from the rear. 
Excellent frequency range, from 50 to 10,000 c.p.s., is further 
enhanced by a Response Selector switch, which provides choice 
of ideal pick-up characteristics for either crisp voice or gen- 
eral voice and music. The Synabar's crystal element has a 
special METALSEAL protection against moisture or dryness. A 
high impedance microphone, it has an output level of —54 db. 
It has a satin chrome finish, is furnished with 20 feet of single 
conductor shielded cable, and is available in models with or 
without an off-on switch 

Astatic is proud to recommend the new Synabar, without 


reservation, for highest quality reproduction and elimination of 


THE 


termodulation distortion. 


Analysis of Operating Conditions 


The tubes are operated at a condition 


which is slightly in excess of normal 


rating in order to keep distortion as 
low as possible at the desired power out 
put. Thus, with a 1000-volt supply and 
an effective plate voltage of 915, the 
plate current is 125 ma per tube, or a 
quiescent plate dissipation of 114 watts 
per tube. This is 14 per cent higher than 
the rated plate dissipation of the 845, 
but in view of the improved operation 
the excess was felt to be justified. Tests 
were made of the amplifier with 99 watts 
plate dissipation (900 volts plate, 100 
volts bias, resulting in a current of 110 
tube) but the 
distortion 


intermodulation 
doubled. 
For example, at an output power of 38 
the IM distortion for 99-watt dis 
sipation is 8.2 per cent, while for the 114 
watt condition the IM distortion is 4.4 
Increased tube failures, if any, 
pay tor the 
lower distortion on records. Those who 


ma pet 
was approximately 


watts, 


per cent 


will be a small price to 


want to operate their iabes within the 


ratings may do so with the assurance 


extraneous noise v 
N 
Z Alec, 


CONNEAUT, 


TARO 
AMADA. CANADIAN ASTATIC LTD, TORONTO, on’ 
me 


that their amplifier will have no more 
Astatic Crystal Devices 

Manufactured Under Brush 
evelopment Co. Patents 


distortion then most commercial ampli- 
fiers, and in all probability the distortion 
will be less. The 8.2 per cent IM at 38 
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watts in the 99-watt condition is the 
distortion rating of commercial high- 
quality amplifier manufacturers, Roys? 
states that IM distortion in excess of 1 

per cent is evident to trained observers, 
when using test frequencies of 400 and 
4000 cps. The 10-per cent IM point, 
using 40 and 2000 cps (a much more 
severe test) occurs in the 99-watt con- 
dition at about 45 watts output and in 
the 114-watt condition at 50 watts. Our 
own opinion is that the IM distortion in 
a recording amplifier should not be more 
than 2 per cent at operating levels in 
order that the distortion in the record 
ings be as low as possible. The 2-per 
cent IM occurs in the 114-watt operat 
ing condition at 25 watts output. Thus 
the limiting factor on quality in the re- 
cordings made with this amplifier is the 
cutting head 


Power Supply 

The power supply for the Musician's 
Amplifier Senior resembles that of an 
amateur transmitter in that it is re- 
quired to produce high voltage. Use 
EXTREME CARE WHEN WORKING ON THIS 
POWER SUPPLY. THE HIGH VOLTAGE 
PRESENT IS LETHAL. YOUR FIRST SHOCK 
MAY BE YOUR LAST, AND DEATH IS SO 
PERMANENT. These cautions may be 
redundant, but the builder must be made 
fully aware of the danger involved be 
fore attempting work with high-voltage 
units. 

The 845 filaments are fed from two 
filament transformers so that the plate 
currents may be balanced. The rectifiers 
are type 866A mercury vapor tubes, and 
their filaments are supplied from a third 
transformer. The plate transformer 
furnishes a.c. voltages of 880 or 1175 
each side of center tap. With choke 
put, the d.c. output voltage is 1000 at 
the current drain required. The plate 
leads are connected to the high-voltage 
tap, as shown on the schematic, Fig. 
4. Separate power switches are used 
in filament and plate transformer pri- 
maries, and pilot lamps are arranged to 
indicate when the separate circuits are 
energized. In equipment of this type it 
is customary to delay the application of 
the plate voltage for 30 to 60 seconds 
after turning the filaments on in order 
for the amplifier and rectifier filaments 
to be thoroughly heated 

The filter is of the brute-force type, 
using 1500-volt oil-filled capacitors and 
two chokes. The latter are placed in the 
negative lead where the filtering is just 
as effective and there is less danger of 
breakdown to ground. The measured 
noise and hum level with both amplifiers 
connected normally and with an open 


“Recording and fine-groove technique,” 
H. E. Roys; Aupto ENcrneertnc, Sept 
1950 








T kk R AY | i N A ¥ BRILLIANTLY 


OFFERS THIS:-GREAT VALU 


IN THE FULL -RANGE, 


( encertone 


ENGINEERED 


) ERSATILI PRECISION 


BUILT 


MAGNETIC TAPE RECORDER 


BROADCAST STUDIO 
QUALITY 
< 


No. 1401 


(encetter A 
MAGNETIC 
TAPE RECORDER 


LESS TRAY 


A precision built and thoroughly tested instrument, copable of recording 
the full range of audible sound with full dynamic sweep and freedom from distortion 


Only the most expensive professional equipment rivals the tape handling ability of the Con- 
certone recorder — and none equals its versatility and simplicity of operation. Especially 
designed for the most discriminating user, the basic recorder comprises @ 14° x 22” rigidly 
ribbed, cast, aluminum plate carrying the tape mechanism, dual track heads, a shock mounted 
chassis containing erase amplifier, record amplifier, and ployback preamplifier, a power sup 
ply chassis, mounting lugs for auxiliory equipment, and all necessary switches and controls, 
ready for use. Weight: 30 Ibs. Easily connected to your existing high fidelity amplifier system 
Monitoring directly from the tape while recording gives a constant check and contro! on whot 
is being recorded while it is being recorded. A much prized program is never lost unknowingly, 
any departure from proper operation is immediately heard 

High speed rewind in either forward or reverse direction, firm, positive braking and fully inter 
locked controls assure rapid handling without damaging tope. A special circuit controlling o 
cathode “eye” gives accurote indication of the proper record level for best results. A special 
locking button prevents accidental erose of recordings 

The Concertone magnetic tape recorder uses any standard ree! from the tiny five inch to the 
professional NAB 10'/2 inch reel, together with instantaneous choice of 7'/2" or 15" per second 
tape speeds, permitting matching frequency response and length of program to operating cost 


@ Broadcast studio quality complies with 
NAB standards 
Separate heads for high frequency 
erase, record and playback 
Simultaneous monitoring from the tape 
while recording 
Prealigned heads quickly interchanged 
for single or dual trac 
Instantaneous choice of 7.5 of 15 inch 
per second tope speeds. 
Plays standard 5 inch, 7 inch and NAB 
10/2 inch reels 


CONCERTONE TAPE 
RECORDER ACCESSORIES 


REEL ADAPTERS 


No. 801 — Accurately machined to hold NAB 
10% reels on stondord RMA spindles of 


NAB 10%” REELS 
No. 802 — Low inertia 2500 foot reels, 
flanged on both sides. Conform to NAB 
recommended standards 


@ High speed rewind, forward and reverse 
2500 feet in 60 seconds 

® Single or dual track optional 

@ Size: 22" x 14” x 5° mounting depth 
below panel 

@ Frequency response: — 2 db from 50 to 
es cycles ot 15° /sec 

db from 50 to 7,000 cycles at 

7.5" /sec 

@ Total harmonic distortion: Less than 2% 
at normal maximum signal level 

@ Playing time: Up to 2 hours on dual trock 


CARRYING CASE 
NO. 501 


This handsome fitted 

custom case quickly and 

easily converts the basic 

recorder #40! into a 

complete system for 

portable use. Supplied 

with built-in monitoring 

amplifier #603, and 

eight inch high fidelity 

specker mounted in detach g25° 
able cover. Convenient to 

corry; 24” x 15" x 12". Weight: 15 Ibs 


CONSOLE TRAY AS ILLUSTRATED 14.95 


TERMINAL VALUES ON QUALITY 
PLASTIC RECORDING TAPE 


DOMESTIC 
$1.35 
2.10 
4.20 


PROFESSIONAL 
600 FT. $1.65 
1200 FT. 2.70 
2400 FT. 5.40 


erminal Radio Cor P. 
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MICROPHONES PROVED* TO BE THE 


rine-quauity“-ECONOMICAL answer to 





MODEL 520 


| 


MODEL 505 


MODEL 520SL-7 
7’ cable 

Code: RUDAN 

Model 520SL-20 20: cane 


MICROPHONE PROBLEMS 


The “HERCULES”—Here is a revolutionary new 
microphone that provides the ruggedness, the 
clear reproduction, and the high output long 
needed for public address, communications, re- 
cording at an amazingly low price! Can be placed 
on a desk, in the hand, or on a stand. 


Model 510C . .... . « « Code: RUTUF 
Model 5105S (with switch) . . . Code: RUTUS 


The “GREEN BULLET"’— Specially designed to pro- 
vide quality music and speech reproduction at 
moderate cost. A streamlined unit that lends itself 
to fine-quality, low-cost installations where dura- 
bility is an important factor. Features high out- 
put, good response, high impedance without the 
need of a transformer. 

Code: RUDAL 


The “RANGER” — Recommended for those appli- 
cations where long lines are used and a rugged 
hand-held microphone is needed. Ideal for outdoor 
public address, mobile communications, hams, 
audience participation shows, etc. Designed for 
clear, crisp natural-voice response of high intelli- 
gibility. Has heavy-duty switch for push-to-talk 
operation. 

Model 505B (Medium Impedance) . Code: RUDAY 


Model 505C (High impedance) Code: RUDAX 


The “DISPATCHER”—Complete dis- 
patching unit. Designed to handle 
the most severe field requirements 
of paging and dispatching sys- 

tems. Ideal for police, rail- 

road, taxicab, airport, bus, 

truck and all emergency 
communications work. 

Operates both micro- 

— and relay circuits. 

Tigh output, highspeech 
intelligibility. Unit is 
preassembled. 


Code: RUDAF 


CONTROLLED RELUCTANCE CARTRIDGE— 
Available for service installation. Ideal for 
replacement of crystal cartridges in Shure 
cases of Models 707A, 708 and carbon car- 
tridges in the 100 and “‘CB”’ series. Can also 
be used in most semi-directional microphones 
where space permits. Supplied with rubber 


mounting ring. 


Code: RUTUC 


* Specific information provided on request. 


aetna Bt bass 


Ape Re 


Patented by Shure Brothers, Inc. 


SHURE BROTHERS, Inc. 





Microph and A 


tic Devices 


225 West Huron St., Chicago 10, Ill. © Cable Address: SHUREMICRO 


MODEL R5 


grid in the driver amplifier is - 29 dbm 
or 75 db below 40 watts output. No 
trouble was experienced with mercury 
vapor “hash” in the output, and no r.f 
chokes were required in the rectifier 
circuit 


Construction 

Generally when one begins to build 
amplifiers of the power of this one 
chassis-type construction is abandoned 
for the more efficient relay rack. For 
this unit, two sections are utilized, the 
amplifier proper being 834 in. high and 
the power supply 14 in. The total rack 
space occupied by the cé mplete system 
including the driver amplifier, the 
power amplifier, and the power suf 
plies—is but 2934 in. All equipment for 
a complete disc recording System may 
be placed on a single six-foot rack, wit] 
microphone inputs, preamplifiers, equa 
izers, mixers, and FM tuner, and a VU 
meter panel 

As will be seen from Fig. 1 
umplifier proper is quite simple in lay 
out. Viewed from the rear, the output 
transformer is on the left, the input 
transformer on the right. The upper 
left terminal strip is the output con 
nection, while the input terminal strip 
is at the upper right. The 845’s are 
mounted in an inverted 3 x 5 x 7 chassis 
with a 6-prong male plug being used 
for the filament connections (3 leads for 
each tube because of the centet tap) 
lhe plug at the right is for the h 
voltage plate supply The plate current 
balancing potentiometer R, and the bias 
resistor R,, are mounted within the in 
verted chassis, although not visible in 
the photograph. Access to the balance 
control is through a hole in the front 
panel. It should be pointed out that ac 
curate plate-current balance does not 
affect bass response as much as it does 
the hum and IM distortion. The feed 
back resistors are mounted on a strip 
attached to the input transformer 

Layout of the power supply is equally 
simple. A chassis 3x7x15 is fastened 
to a 14-in. rack panel, as shown in Fig 
3. The plate transformer, two 845 fila 
ment transformers, and the filter capaci 
tors are mounted on, what is normally 
the top of the chassis, while the filter 
chokes and the filament transformer tor 
the 866A’s are mounted inside. The 
mounting of the rectifier tubes is so 
arranged as to leave space for the drivet 
amplifier power supply. The two jacks 
shown are for measuring plate currents 
in the amplifier tubes 

[he small junction box at the lower 
left of Fig. 3 mounts the cutter and 
speaker outputs, and a panel-mounted 
switch transfers the 40-watt output fron 
the cutting head to a speaker, or term 
| 


nown 


inates the output on the resistors s 
ilong the base panel. All high-voltage 
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terminals on both the plate and output 
transformers are covered by a Bakelite 
strip, and safety caps are used on the 
rectifier tubes. These safety precautions 
are essential. 


Performance 

The performance of the complete sys- 
tem indicates that the “big brother” is a 
worthy companion to the Musician’s 
Amplifier. All tests were made using 
both amplifiers, and the frequency re- 
sponse is flat within 0.5 db from 20 to 
35,000 cps. The amplifiers together will 
pass square waves with no ring, dis- 
tortion, or roughness on the top up to 
a 10,000-cps fundamental. This means 
that the frequency response is reason- 
ably flat and the phase shift is linear 
up to at least 200,000 cps. Furthermore, 
there is no transient oscillation. The 
absolute gain of both amplifiers is 84 db. 

The IM distortion, using 40 and 2000 
cps, is shown in Fig. 5. These values are 
based on power as read on the IM-Set 








PERCENT INTERMODULATION 











% 24 32 40 48 
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Fig. 5. Intermodulation distortion curve 

for 50-watt amplifier, using frequen- 

cies of 40 and 2000 cps with a level 
difference of 12 db. 


meter, and not upon equivalent sine- 
wave power. It will be evident that at 
normal listening levels—say up to 2 
watts—that the IM distortion is too low 
to measure. It is no more than 2 per 
cent up to 25 watts output, while at 40 
watts the IM distortion is about 5 per 
cent. The 8-per cent point appears at 
about 47 watts, and distortion does not 
climb rapidly until about 60 watts. 
While the Senior amplifier was in 
tended for making disc recordings, the 
authors were pleased by its perform- 
ance as a playback amplifier when 
playing recordings which had just been 
cut. Visitors to the Audio Fair con- 
firmed those opinions, and many made 
mention of the “cleanness” of sound. 
This is the result of two factors: the 
tremendous reserve of power, and the 
low intermodulation distortion even at 
high power levels. Crescendo and for- 
tissimo passages are handled with 
effortless ease. The user should be cau- 
tioned, however, not to turn up the gain 


For Matchless Performance —Use 


NHICACO Femme 


& Filter Reactors 





0, imum performance is no accident 
CHICAGO transformers insure opti- 
mum performance, first by advanced 
design geared tc today’s electronic 
tubes and circuits, second by fa- 
mous Sealed-in-Steel construction, 
and third by matching associated 
units to perfection 

Electronic designers, engineers, 
experimenters and builders are fast 
learning about CHICAGO advantages 
There's proof in the increasing pref- 
erence for Sealed-in-Sizel power units. They're ex- 
actly suited to requirements —one range of ratings 
specifically designed for capacitor input, another for 
reactor input. Filter reactors are perfectly matched 
to power transformer units both in rating and con 
struction characteristics. For a complete range of 
matching units, designed for matchless performance, 
you'll want to refer to the cH1caGo New Equipment 
Line Catalog. Send for your copy today 


SHOTS SESESSESESEEHESEEH ESE HEHEHE H EEE 


Public Address 
Range Audio 


Transformers 
within + % db 


50-10,000 cycles 


Full Frequency 
Range Audio 

Transformers 
within + 4 db 
30-15,000 cycles 


For uniformly low distortion, for re- cuicaco P.A. range units are geared to 
today's public address circuit require 
ments and to latest tube types. Line 
and voice impedances used in the ad- 
vanced Sealed-in-Steel output designs 
meet RMA standards. The 4, 8, and 
16-ohm voice coil impedances can also 
be used with 3.2, 6 and 20-ohm speakers 
without appreciable mismatch. Avail 
able in a complete range of perfectly 
matched driver and output units 


sponse curves that are truly flat over the 
full frequency range, use these famous 
CHICAGO Sealed-in-Steel input and out 
put units. Get the facts on the BO-6 
(P-P 6L6's to 6/8 or 16/20 ohm 
speaker), the BO-7 (600/150 ohm line 
to 6/8 or 16/20 ohm speaker), and the 
full line of cu1caco full frequency units 
years ahead in audio transformer 
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design — tops for performance ° 
. 


SEND FOR FREE NEW EQUIPMENT LINE CATALOG 
You'll want the full details on CHICAGO'S New Equipment Line—the 
famous Secled-in-Steel line that offers advanced engineering design 
to fit today’s circuits. Lists units for all purposes: Power, Bias, Filament, 
Filter Reactor, Audio (in 3 frequency ranges), JAN-T-27, Modulation, 
Stepdown and Isolation, High Q, Spictter, Low Poss. Write for your 
FREE catalog today —or get a copy from your distributor. 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 


| 3501 ADDISON STREET + CHICAGO 18, ILLINOIS 
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unless the load is adequate to absorb 


e * ‘ the power. Ordinary speakers will not 
B U f Idi n g THE NEW handle the full output of this amplifier 
Amplifiers 
1400 SERIES , Me 15,000 ohms, 5 watts 


Block AMPLIFIERS Sr panacea 3 wn 


30 ohms, 1 watt 
200-ohm potentiometer 


D 4 i 4-watt Mallory M200P 
es ‘ g n * , 500-ohm adjustable, 50 watts 


Input transformer, line to p-p 





grids, high level; Peerless 
Successors to the famous 140 series K-2810 
amplifiers, the new ALTEC 1400 series is ses 
the most versatile amplifying, 
preamplifying, mixing group ever designed. orsites > 4 8 , 
Building block design permits 1420A AMPLIFIER See. a 
combinations to provide 2 to 12 mixing , ; ohms ; Peerless S-275S 
input channels—preamplifiers that can Vz, = 8A45’s 
be mounted on the power amplifier 
chassis or externally—mixing controls 
that can be mounted remotely from », € 
all other apparatus—output at line level, 5-uf, 1500-volt, oil filled 
when required, or 35 to 75 watts. = 110-v pilot lights, with sock 
Thorough mechanical and electronic ets and jewels 
design and outstanding quality es 3-H. 225-ma chokes 
make the new ALTEC 1400 series 1410A PREAMPLIFIER ( 
perfect for every speech input 
and public address requirement. 


8U-watt output transformer 
4000-ohm pri., speaker im 





Power Supply 


Peerless 

315X or equivalent 

Plate transformer, 1180 vy 
each side of c.t., 300 ma 
Peerless P-330K 

1161 W. VINE ST., HOLLYWOOD 38, CALIF. = ; 2.5-v. 10-a. filament trans 

161 SIXTH AVE, NEW YORK 13, NEW YORK 4 former; Peerless F-096X 

or equivalent 





10-v. 5-a. filament transfor 
mer; Peerless F-140E or 
equivalent 

R66A’s 





look to ALLIED 


for your high-fidelity ATTENUATOR TERMINAL 


IMPEDANCE 


[from page 20 


custom sound components 


Just name your need in high-fidelity audio 
WORLD'S LARGEST STOCKS components—ALLIED will deliver immedi- be thee 28: diy aameineain aaaal £ + 
, ri > db 4 ing’ ¢ » 
OF ALL FAMOUS MAKES ately from the country’s largest in-stock oe a a Braing oy 
supplies. Make your selections of tuners, decibel scale. If a calculation is required 
ON HAND amplifiers, speakers, baffles, cabinets, for an attenuator of greater loss, the 
record changers, transcription and phono : a . 
, attenuator may be considered to be com- 
FOR IMMEDIATE equipment, wire and tape recorders, pre — , al ss ; st ‘ " 
DELIVERY amps—all the equipment you want, with posed of several sections connected in 
the exact specifications required —at the tandem, each of loss less than 25 db. The 
aero em price you want to pay. For everything in impedance ration between each attenua 
evelopment « © Cegen hi-fidelity sound, depend on ALLIED e S bom he ¢ “d 1 
Brook + Browning + Collins tor junction may then be computec ry 
Clarkstan © Electro-Voice starting at the load and working back 
General Electric » Jensen 
Jim Lansing Knight 
Livingston « Magnecord . 
Markel « Masco ¢ Meissner Appendix 
Mcintosh + National The input impedance of any four termi- 
Pickering © Preste nal passive network, of which the attenua- 
RCA + Rek-O-Kut FREE 1951 CATALOG tor is one example, is given by the follow 
Radio Craftsmen » Scott Write today for our complete Buying ing expression.* 
Stephens « Thordarson Guide. (Custom Installers ask to be 
University » V-M Corp. put on ovr special mailing list.) WE Z » ZneSinh @+Z: Cosh @ 
STOCK EVERYTHING _FOR IMMEDIATE Gk , i kb ( 
semi SHIPMENT — ANYTIME — ANYWHERE ZneCosh@+ZiSinh@ (1) 


toward the input side 


Where Z the input impedance 


ALLIED RADIO '. Z the load impedance 


" Zs the input image impedanc 
IF IT’S HI-FI... 833 W. Jackson Blvd., Dept. 17-A-1 2S 


ALLIED HAS IT! CHICAGO 7, ILLINOIS “Electric Circuits And Wave Filters,” 


A. T. Starr, Equation 238 
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Zx, =the output image impedance 
6 the attenuation constant plus 
) times the phase constant 


For an attenuator operating within 
its rated frequency range the phase con- 
stant is zero, and 6 is then the loss of the 
attenuator in nepers. This loss is equal 
to the decibel loss divided by 8.68. 

Equation (1) may be transformed into 


the following form; 


Z Zu (2° -1) 

Zui Zur (+1) 
Solving for e? gives; 
_2i/Zne-1 
~Z1/Z net] 
Zxe/Z.-1 
Zn/Zi+1 


“0 


eb 


Equation (2) may be solved in either 


form (3a) or (3b) and since these are 
identical except for a simple inversion of 
the impedance ratios, a single nomo- 
graph will provide a solution of both 
expressions. A significant result given 
by equation (3) is that the amount of 
impedance isolation depends only on the 


decibel loss of the attenuator and not 


upon any particular configuration of its | 


resistance elements 


The nomograph is shown in Fig. 1 


Sinec we are restricting the termination 


impedance to be essentially resistive, | 


the other terminal impedance will also 
be resistive, and R,; and R, may be 


written in place of Z, and Z 


ERRATA 


In the Audio Patents column, page 2 of 
the December issue, the letters A and B 
were omitted from the schematic of Fig. 1. 
A is the point at the lower end of the 
1000-ohm cathode resistor of V1, and B 
is at the cathode of ls. To make the circuit 
adjustment, the lead connecting these two 


points is opened and R; in the cathode | 


circuit of V: is adjusted to make points 4 
and B at equal d.c. potentials 
The first paragraph of Mr. Johnson's 


article on page 18 should read “It is well 
known in audio circles that the human ear 
is very insensitive to both low and high 
frequencies at reduced volume levels.” The 
capacitor under KR. on Fig. 5, page 41, 
should be .03 uf. The circled numbers on 
the pictorial schematic, Fig. 3, on page 18 
refer to the following parts 

(1) IRC Type Q control, Q11-133 

(2) IRC Multisection, M13-137 

(3) IRC Multisection, M13-128 

(4) 0.1 meg, 4—watt resistor 

(5) 10,000 ohm, ™% watt resistor 

(6) 82 puf capacitor, Ceramicon 

(7) 03 wf capacitor 


TRIAD welcomes HARVEY 
to its growing list of distributors 


Triad’s ever increasing prominence in the trans- 
former field gets another great boost with 
representation by Harvey—one of the nation’s best 
known electronic and audio equipment distributors. 


TRANSFORMERS 
for 


* Original 
equipment 

* Replacement 

* Amateur 


HI-FIDELITY 
AMPLIFIER KIT 


Wide range 
reproduction 
for the home 


See the complete TRIAD 
line on display at HARVEY’S 
or write direct for, 
Catalog TR-51 


TRANSFORMER MFG. CO. 


2254 Sepulveda Blvd., Los Angeles 64, Calif. 
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NEW PRODUCTS 


@ Remote Broadcast Amplifier. Incor- 
porating most of the qualities of studio 
equipment, the new Gates “Networker” 
portable broadcast amplifier has both 
standard a.c. and inbuilt-battery power 
supplies. In case of a.c. power failure 
the battery system automatically takes 


an audio 
presetting of pro 
connection is 
control. As 
may be ac 


Also included in the unit is 
facilitate 
Separate p.a 
panel volume 
four microphones 
commodated. Full 
obtained from 
Quincy, Ill 


over 
oscillator to 
levels 
with 


gram 
provided 
many as 
specifications may be 


Gates Radio Company 


Model 
standard of circuit 
which is nor 
expected equipment con 
higher in price. It is the 
complete radio to be included in the ex- 
tensive line of Newcomb audio 
ment. Among its features are a jack for 


@ Portable Receiver. 3-100 
radio receiver offers a 
design and construction 
mally 


siderably 


only of 


first 


equlp- 





connection to external amplifiers or for 
with headphones, 3-gang capacitor 
for tuning, 6-in. Alnico V speaker, and 
amplifier utilizing inverse feedback cir 
cuit with beam-power output. Tuning as- 
use of dial cords, with re- 
ruggedness and freedom from 
Plywood cabinet with 
two-tone leatherette Model 
B-100 is now in production and may be 
ordered through representatives of the 
manufacturer, Newcomb Audio Products 
6824 Lexington Ave., Hollywood 


use 


sembly avoids 
sultant 
trouble 


washable 


is covered 


Co., 
Calif 
@ High-Frequency Speaker. The need 
for a moderately-priced tweeter capable 
of handling high power is well met with 
Racon’s new Model CHU-5. Providing 
clean and uniform response to 12,000 cps 
with usable output well beyond 15,00 
eps, the CHU-5 handles watts of pro 
gram material when used with a 12 or 
15-in. cone speaker and proper dividing 
network. Packed with each unit is a 4- 
page pamphlet with wiring diagram to 
enable the purchaser to build 


his own 


36 


crossover nensions of the 
CHU-5 6% x3x6 in. Horn is made 
of cast aluminum and is flared for wide 
distribution pattern. Crossover frequency 
is 1500 Full details of the entire 
Racon line may be obtained by writing 
Racon Electric Co., In 5 E. 19th St 
New York 3, N. ¥ 


network Dir 
are 


cps 


@ Two-Speed 


signed primarily 
the 


Hysteresis Motor. De- 
for use in recorder 
new Model 2900 hystere 


tape 


mechanisms 


sis motor being manufactured by Howard 
Industries, Inc Racine, Wis. is 
ivailable as a capacitor-type unit suited 
: ur wide of industrial applica 

itings re 1/100 to 1/15 


obtained by writing 


also 


variety 
tions. Power 1 
hp. Literature may be 
direct to the manufacturer 
@ Five-in-One Socket Head Tool. Serv- 
icing of equipment which contains socket 
bolts is greatly expedited by 
tool which 
popular, standard- 
Individual 


screws and 
the 


vides 


Smitty a sing 
five of the 
socket-head wre 


pro 
most 


size nches 


made of tempered steel and 


down 


wrenches are 
can be 
wear 


ground 
Also ¢ wrencl 
as a unit, thus elimir 
buying a complete 
tured by H. D. Hunter Co 
Calif 


compensate fo 
can be replaced 
iting the need fo 
tool. Manufac 
Angeles, 


uch 


new 


Los 


AUDIO 


Portable 
consists of a 


which is 


Lamp Unit. The Miti-Mite 
permanent-magnet 
attached a small lamp by means 
ball-and bracket 
In use the unit may be placed in any Je 

ed position on a ferrous surface 

mitting adequate light to be directed 


base to 


of a socket assembly 


thus 


\ 


precisely where required while 
on electronic equipment, in machine 
shops, or on home workshop devices. 
Manufacturer is Enco Manufacturing Co., 


4522 W. Fullerton Ave., Chicago 39, Ill 


working 


@ “Starmaker” Microphone. Designed 
especially for television programming and 
said to be the “least visible” microphone 
ever developed, this new model is so slim 
you must look sharply to see it and so 
skillfully styled in shape and coloring 
that it is virtually lost in the average 


stage setting. The name “Starrnaker” 


that instead of “stealing the 
show” the microphone permits the camera 
to concentrate on the performers 

The BK-4A microphone—-the Starmaker 

is suited for sound reinforcement and 
yadio broadcast pickup, and has an out- 
put comparable to larger conventional 
studio microphones—110 microvolts per 
dyne per square centimeter—and an out- 
put impedance in accordance with RMA 
standards of 30, 150, and ¢ s. It is 
non-directional and provides uniform 
frequency response between 50 and 165,- 
The effective output level at 1000 
eps is -50 dbm, and special transformer 
design results in a low hum pickup level 
of -125 dbm. The unit has an over-all 
length of 12 in. and the greatest diameter 
is 1% in 


signifies 


000 cps 
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MISMATCHING 


[from page 15 


operating under normal living room 
conditions it is seldom that more than 
2 watts have to be utilized with perhaps 
6 watts allowed for unusual high level 
peaks. Thus it can be seen that only 
50 per cent of the amplifier power will 
be utilized. Where this situation pre- 
vails, mismatches up to 200 per cent can 
be tolerated. Where %4 of the amplifier 
output must be preserved for high-level 
operation, then it is permissable on 
many amplifiers to have 100 per cent 
variation in matching without affecting 
in any way the frequency range of the 
reproducing system. 

However, this is on the assumption 
that the mismatch is upward, that is, 
the load impedance must be greater than 
the amplifier impedance. Mismatching 
upward preserves the optimum perform- 
ance from the point of view of frequency 
range. Mismatching downward to a 
lower load impedance is not recom- 
mended since it may cause loss of low 
frequencies in addition to power. Low- 
frequency losses are due to loss of 
magnetization inductance when the out- 
put transformer is abnormally shunted 
down. 

The type of output-stage regulation 
sought above is that wherein the output 
power tends to stay up in spite of load 
changes, as in Fig. 1, Curves A and B. 
This is of value in maintaining maxi- 
mum high-frequency output because of 
the increased impedance of the voice coil 
at high frequencies. Constant power out 
put permits maximum mismatching of 
load impedance, as shown in Fig. 2, 
Curves A and B. ey amplifiers have 
output which may be characterized as 
“poor regulation,” or “high internal 
impedance.” With such amplifiers it is 
wasted effort to attempt to achieve a 
precision match. 


Constant Voltage Amplifiers 


There are, however, some disadvan- 
tages in such “constant power” regula- 
tion which are manifest at the low- 
frequency resonant point of the 
loudspeaker. At resonance, the speaker 
impedance rises by two or three times 
its rated impedance. If the power re- 
mains constant at resonance as it does 
at other frequencies, the speaker will 
overshoot and produce exaggerated re- 
sonant boom 

Another type of regulation is that 
wherein the output voltage and not 
power, remains constant over a wide 
range of load impedance. Thus the 
power will drop as the impedance rises. 
The power into the load will fall pro- 
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portionately with the ratio of mis-match 
See Curve F, Fig. 1 or Curve C, Fig. 2. 

It has that a speaker 
system which has overpronounced bass 


been . claimed 
resonance and a poor transient charac 
teristic may be improved by employing 
it with an amplifier where the voltage 
output is constant and independent of 
the load impedance At the 


quency resonance, the voice coil imped 


low-fre 


ance rises greatly. If, however, the volt- 
age from the amplifier remains constant 
then 
delivered to the speaker at the resonant 
the 
treme amplitude which causes boom. If 


for a given signal less power is 


frequency, tending to restrict ex- 
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amplifier. Many amplifiers today have a 
damping factor of 10 or more. 

Resonance in a speaker is the point 
of maximum acoustic and 
may frequently cause a peaked and dis 
torted output 


sensitivity 


If the regulation were such that the 
load 
impedance then the cone might be over 
driven at 


voltage rises with an increase in 


its resonant trequency, intro 
ducing undesirable distortion and hang 
over. Furthermore, 


amplifiers which 


have good voltage regulation are char- 


acterized by a low internal impedance 
This acts as a sort of electrical brake, 
absorbing the counter e. m. f. which a 
cone generates when the signal termin 
ates abruptly as in a transient impulse 
Therefore, it that 
good damp 
ing factor (a low internal impedance) 
will reduction of the 
(b) improved 
transient response. This effect is great- 
est when the loudspeaker has a 
conversion With 
improvement on 
To the 
above advantages, a loudspeaker must 
further flat or 
sponse without sharp dips or peaks, and 
its cutoftt 
should be 


may be said well 


regulated amplifiers with a 


provide 
ettect 


(a) 
resonant and 
high 
efthciency insensitive 
speakers, there is no 
the transient 


response. realize 


possess a smooth re- 
at either end of the spectrum 
gradual rather than abrupt 
This reduces phase-shift distortion, an 
illusive and debatable torm ot distortion 
not readily measurable, but which 
definitely contributes to poor transient 
response 
On the other hand, the disadvantas 

of constant-voltage output the 


fact that the full high-frequency capa 


lies in 


bilities of the loudspeaker may not show 
up. The voice coil impedance rises with 
frequency. At 10,000 cps it may be two 
to four times its value at 1000 cps. Thus, 
the power delivered from the regulated 
and 
the speaker is under-driven. An increase 


implifier reduces with frequency 
up to 6 db at high frequencies may re 


sult by substituting an unregulated 


amplifier for a well-regulated one. Or 
for a regulated amplifier, an increase 
in highs is possible by assuming a high 
load in pedance and selecting a corres 
ponding output tap 


While the 


amplifier appears to be the most sought 


constant-voltage type ot 


ifter, it must be borne in mind that for 
ipplications where changes in load may 
occur frequently, the unregulated type 
of amplifier will prove more satistactory 
\ study of the chart of Fig. 2 will re 
that 
mpedances connected to 
amplifier the 
output too seriously. The amplifier used 


veal a fairly large range of load 
this 


power 


can be 


without reducing 
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to develop this chart was a straight- 
forward public address unit built some 
years ago and without feed 


backs 


6L6s and is rated at 


inverse 
The output stage 
20 watts. At low 
output levels, extremely large mismatch 
A, Fig. 2. 


The so-called “rated” 


uses a pair ol 


is permissible, Curve 
output imped 
ance Ot an amplifier not necessarily 
These 


may be wide apart, depending upon the 


the “internal” output impedance 


damping factor of the output stage. This 
relationship between internal impedance 
and rated load impedance indicates the 


voltage regulation characteristic or 


damping factor of the amplifier. This is 
expressed as the number of db the out 


put voltage will increase when the 
proper load impedance is removed and 
the output is left on open-circuit. Where 
precise and accurate information must 
be had as to permissable mismatch, the 


1 load 


data on characteristics of the 
must be 


amplifier obtained from the 
manufacturer 
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the effective impedance of the output 
Its value is considerably lower 
rated load 

established by the desi 


winding. 


than the npedance, and is 
on and degenera 
tive feedback system of the amplifier 
as well as the coupling efficiency of the 
output transformer. In true constant- 
into the 


load 


voltage amplifiers, the 


load 


impedance. 


power 


will be proportional to the 


Therefore, the power 


will be proportional to the mismatch 


ratio, and for full utilization of the 


amplifier capacity, a perfect match is 


required. 


In large sound distribution systems 


using many speakers, loudspeakers are 


equipped with line-matching transform- 
ers which contain many taps. The pur- 
these 


pose of taps is to provide an 


intentional mismatch with particular 


speakers for the purpose of regulating 
volume. This is a common practice since 


volume reduction is obtained not by 


burning up output power into a pad, but 
by the simple method of not draining it 
mismatches 


that is 


from the amplifier. These 
are always effected upwards, 
the transformer impedance is always 
than the 


feed 


greater impedance of the 


amplifier line. Thus, mismatches 


are used for a reduction of sound with 
out distertion and there is negligible 
loss of quality or 
method of 


the use of 


requency range. This 


volume regulation requires 


amplifiers of the constant 


voltage output type. 
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Effect of Mismatching on 
Crossover Networks 

When a mismatch occurs on a cross- 
over network, a shift in the crossover 
frequency is likely to occur in 
addition to a loss of transfer power. li 
the mismatch is upward—that is, if the 
than the 
impedance indicated on the network 


most 


speaker impedance is larger 


the crossover frequency will be lower 
Conversely, if the speaker impedance is 
lower than that for which the network 
then the fre- 


quency is shifted to value. In 


is designed, crossover 


a higher 


of networks, a reasonable mis- 
quite 
effect a mismatch is constantly occuring 


in spite of the fact that a perfect match 


the case 


match is permissable since in 


because the voice 
rising with 
Actually a so-called 600 cps 
a 600-cps 
instants. It is varying 


is assumed. This is 


coils have a characteristic 
trequency 
crossover is never exactly 
at all 
up and down depending upon the voice 


coil impedance at any particular instant 


crossover 


which in turn depends upon the fre 


quency content of the program at any 


given moment 
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RECORD REVUE 


[from page 24] 


with Mr. Voigt, on the liveness in the 
recording itself. I can assure you there is 
a far greater naturalness than the point- 
source speaker can ever give. Secondary 
(expected) results are a larger tolerance 
towards poor reproduction of various sorts, 
hence a greater usefulness to poor record 
ings of good music. (As one approaches the 
binaural situation, the ear’s tolerance 
towards extremes both of distortion and of 
liveness increases. Natural binaural hear- 
ing has an enormous tolerance for these 
things. See this department, January 1950.) 
One amusing exception to improved natural 
ness occurred when I recorded a lady folk 
singer, close-to, and then played her back. 
The lady did not react well to being spread 
out over 10 feet of wall, and so we re 
versed the speaker to give a natural point 
source 

The ideal with this particular reflected 
set-up is a group of, say, five to ten instru- 
ments in a good, live small hall. With such 
a recording, the Canby version of the Voigt 
effect is quite exciting. The “hole” in my 
corner sounds not so much as a window as 
a pair of French doors, opening directly 
into the imagined concert hall. The sense 
of presence is astonishing, especially when 
there are small incidental noises, as of 
breathing, rustling music, creaking chairs. 
This is “hole-in-the-wall” at its best 


NEW RECORDS 


Schumann, ‘‘Carnaval’’. 
Claudio Arrau, piano. Decca LP 
DL 7502 
Mozart, Clarinet Concerto, K. 622. 
Reginald Kell; Zimbler Sinfonietta 
Decca LP 
DL 7500 (10”) 
Hindemith, “The Four Temperaments’. 
Lukas Foss, piano; Zimbler String 
Sinfonietta. Decca LP 
DL 7501 (10”) 
Stravinsky, Duo Concertant; Copland, Vio- 
lin Sonata. 
Joseph Fuchs, violin; Leo Smit, piano 
Decca LP 
DL 8503 (12”) 
Menotti. ‘‘The Consul’’; complete record- 


ing. 
Original Cast. Marie Powers, Patricia 
Neway, etc Decca LP 
DX 101 (3 12”) 
Mozart, Six Violin Sonatas, 
Szymon Goldberg, Lili Kraus, ao 
a LP 
DX 103 ry 12”) 


Here is a vivid cross-section of the new 
Decca (American Decca) Gold Label 
series, with which this company once more 
enters the ultra-classical field after parting 
company with London Decca, now known 
independently as “London.” The titles are 
self-revealing—-this is to be a real classical 
line rather than a semi-pops or mass-audi- 
ence one. Decca’s traditional interest in the 
stage will be taken care of. Domestic re- 
cordings, European, and re-issues of Euro 
pean catalogs—Parlophone-Odeon 

Technically? Not too happy a picture for 
us as wants uniformity and top quality 
wherever and whenever possible. There are 
all sorts of variations here. Decca would 
seem to follow RCA in most of these, with 
an apparent curve utterly unlike the Co- 
lumbia one (and hence bound to cause dis- 
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turbance among both average-machine POSSESS SHE SSESESHESSSSSSSESHE SHEESH HESEHEHEHSESEHEHSSEHHEHEEEEEHEEEES 
owners and hi-fi users). But there doesn’t Our Survey at the Audio Fair Showed that....... 
seem to be much consistency here either. 

To be specific, three of these are roughly 
similar; the Stravinsky-Copland disc, 
“Carnaval” and “The Consul” have weak- 
ish bass not unlike the RCA LP’s, very 
little pre-emphasis of highs nor much that 
could be called clean and sharp at the top 
(“The Consul” is best in this respect). 
The violin sonata has a peaky low-high 
area to my ear, and not much above. I 
doubt if hi-fi enthusiasts will be using these 
as demonstration discs 

The Mozart Clarinet Concerto has a 
lovely sound acoustically and will delight 
musicians even though it has no highs at all 
that I can hear—in fact less brilliance than 
the old pre-war Victor recording of the 
same with Kell. Strangely, then, the Hinde- 
mith “Four Temperaments,” same orches- 
tra, is the one disc of all these that easily 
rates first-quality as to recording. Beautiful 
liveness, excellent highs and lows, good 
edge. (If you like Hindemith’s “Mathis 
der Maler” try this.) 

The Mozart Sonatas are re-issues of a 
celebrated pre-war series, the oldest dating 
before 1936. A wholly justitiable venture 
though Decca doesn’t mention the record- 
ings’ age. They vary a bit; good piano, the 
violin somewhat distorted (as played wide- 
range), no highs above 5000 or so. It’s 
hardly an engineers’ recording—but remem- 
ber : this has been a collectors’ set for years, 
obtainable only as 14 separate she'lacs at 
a fabulous price; now for much lower cost 
the breaks are gone, the whole is on three 
discs minus surface noise. Nothing lost and 
a lot gained. These remain today the “defi 
nite” performances, for most critics, of the 
Mozart sonata literature on discs. 
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Verdi, Rigoletto (excerpts). Berger, Merri- 
man, Peerce, Warren, Tajo, etc. RCA ; TRE ‘ y ees 
Victor Orchestra, Chorale, Cellini, ; ? 3 Pit a | "7 
RCA Victor LP: ff” f ’ ~~... designed by 
LM 1104 ke * : s,. 


siseoes ! | OF “i PROGRESSIVE 
ossini, Cenerentola (Cinderella). ; ‘ . ; 
Abridged. Soloists, Orchestra, Chorus of | mee 5 ) é j ENGINEERING! 


Radio Italinana, Rossi. Cetra Soria LP: 


1208 (2) “ARS ee i + a RE 
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Orchestra, Chorus of National Opera 
(France), Fourestier Columbia LP: 


SL 107 (3) = Ee UUyUluaN 4 — 
Offenbach, Tales of Hoffman. Soloists, 
Orchestra, Chorus of the Opera-Comique 
(France), Cluytens Columbia LP: 
SL 106 (3) 


Every UNIVERSITY 
product is built to 
traditional standards of 
quality that have earned 
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D'Oyly Carte Opera Company, New angie polar response through the new University theory of 
Promenade Orchestra, Godfrey reciprocoting flares, another University “Progressive Engi 
r neering” first. These tweeters may be added to ony cone 
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AUDIO 


being particularly opera-minded, can’t spend 
the thousands of words that alone could do 
to the tremendous efforts and the 
pleasures here indicated. Opera was hope 

at on 78 even though 
valiant enterprises continued to result in the 
ten-ton albums that used to bring us big 
slices of the complete thing. LP revolutior 

izes the whole opera world and these 
merely a few international indications of the 
extent to which opera LP has already pro 


justice 


lessly a loss discs, 


are 


gre ssed 

Details are impossible here. The Rigoletto 
excerpt disc is taken from RCA’s complete 
LP recording, de outside of any opera 
company v a pick-up ensemble. Yet it is 
one of the very best operatic recordings t 
date, lively, well sung and well cast. Record 
ing is excellent—big opera liveness, fine pet 
with distance 
al record 


ye 


voices at stage 
Carmen 


spective most 
Compar the earlier 
! 


and 


le 
g th 
“Cindere 


of 


st here represent dozens 
Italian recordings of out 
operas that otherwise we would 
Most are done with excellent 
this tops 
surfaced, wide range, 
t though a trace thin- 
froth and 
French, with all- 
Not too good, 
metallic 
The Offenbact 
rees, is superbly done, the 

he best French music; record 
vonderful of metallic 
and naturaln 


litera 


Ally 


too 


is 
with good 


one 1s every 
1 
yalance, 
operatic 
leavyweight 


Samson 


cast (as 1s proper) 


1 the recording is as 


from discs 


(trace quality 
ended 

add to last 1 
the 
of a 


line 
Dutchman 


man 

Flying 
first 
witl 


Waenerian Beetho 


recording great 


the 


vel ( ik a 

intriguing spoker 

ialogue, A sincere, somewh 

performance with rather wo 

well acted and integrated through 

The Strauss Elektra, done in Italy | 
Ameri Mitropoulo hi 

| of musical shrieks and wails 

and what-not utm 
ity Performance but wit 


orchestra 


work, complete 
ultra-hi-fi 

gy 
ingers 
an s, is a 
with 
wrded, 


noise 
1O1Se 5 


done 

rec 
is 
wandering the 
from loud to almost 
to matter 
ording, no doubt via 


inimum of irrelevant 
but 
vary in volume 
Doesn't really 


od hi 


singers, about 


excellent 


inaudible ! seem 


Agair fi rec 


ag 
sritain and America are represented here 
& S. recordings are wel 

among the The ne 
nerally can't quite match the old D’Oyly 
t earlier made 20-odd 
years back and still being played every day 
but the greatly improved recording makes 
1 tl ‘’s nothing bad 
the words—all-es 
the orchestra 1 
onsul, a 

comes 


| known 


tans w company 


of the records, 


up tor it, and theres here 


eno fun; 
are ultra-clear, 
Menotti’s The ( 
Broadway hit, through 
on records as did his The Med 
Decca job isn’t as clear in the 
was Columbia's 
voices tend to be rather 
the important 
are ble 


igh to spoil the 


sential ’ 
lively stark 
dramatic 
powerfully 
ium. TI 
1 } 
vocal recording 
Medium ; the 
hestra too distant for 
it has. But these 


1€ 
rhe 
1 
close 


as 


bear 


of Cetra Italian 
& 3. 
re 


1 to these a huge batch 
familiar and unknown 
Impresario, Idomineo 
and Seraglio, all of 
got to yet (phew!), and you 
LP fare. Terrific 
the year 
\ major record company 
ding of 
The Bat, 


more G 
(two 
' 


I 


an 


which 
have 
idea of oper? 
boner 

2nd hand reports 


anr 


of according to 


Opera 


yuNncing a coming rec 


Strauss’ Die Fledermaus ( re- 
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named Rosalinda in New York perform- 
ances) subtitled the work in its publicity 
barrage, “The Field Mouse”! Easy to guess 
how the dreadful thing happened. Some- 
body made like Canby-with-the-typewriter 
(umsci for music, Fielder for Fiedler, fulte 
for flute ) and typed out FeLperMaus. 
Some bright little genius-assistant then 
made for the dictionary but fast, where 
FELD is listed as meaning PLAIN or FIELD 
Hence—field mous \ their afces erd! 


7 4 We manufacture Metal Housings for every pur- 
: pose — from a small receiver to a deluxe broad- 
ES Register cast transmitter. And the cost is low! 


Because we specialize in the Elec- 
POSITIONS OPEN — LAB tronics field, Par-Metal Products 
PERSONNEL mav be listed het excel in functional streamlined 
design, rugged construction, 
beautiful finish, and economy. 











charge to industry 


the Society. For inser i 
umn, brief announcements should be Remember, Par-Metal 


equipment is made by 
electronic specialists, 
i not just a sheet metal 
N. Y., before the fifth of the month pre shop 


ceding the date of issue 


the hands of the Secretary, Audio En 


gineering Society, Box F, Oceanside 














*% WANTED: ELECTRONIC ENGI- 
NEER, degree minimur three years 
audio circuit design d development 
preferably for producti NYC area. Box = 
101 \ 

% WANTED: Recording Engineers, ex | Ean: PRODUCTS CORPORATION 
perience desired, with degree in Physics ! . 

or Electrical Engineering, or with special ' 32-62 49th ST., LONG ISLAND CITY 3,N.Y 
qualifications. Please reply in full detail Export Dept.: Rocke International Corp 
to Audio Company of America, 5520-22 13 East 40 Street, New York 16, N. Y. 
Washington Ave., Houston 7, Texas 

@ RECORDING ENGINEER. EE de- 


gree; experience in microgroove master 




















ing, tape recording, studio work. Familiar 
with maintenance worked with large 
variety of top-notch equipment. Presently 
employed by large NY recording organiza- 
tion. Age 24, married. Seeks responsible 
position with recording or broadcast 


Caer th AS tae. Oe A CHIEF ENGINEER SAYS: ... have been using the Fairchild Tape Re- 


%& TAPE and/or DISC RECORDER and corder constantly . . . over 5000 hours now . . . practically no 
or Maintenance Engineer. Salary open maintenance . . . get more work done in less time . . . optimum 
New York City. Audio and Video Products rformance always . . . has operating features no other equipment 
Corp., 1680 Broadway, New York 19, N. ¥Y as... my men work faster . . without fatigue . . . has literally 
% RADIO OPERATOR. Duty aboard paid for itself . . . front office thinks I'm a magician! 


ships operated by Military Sea Trans- FROM THE FRONT OFFICE: . . . tried to get 

portation Service. Salary $4030 per an- along with cheaper tape recorders . . . looked 

num, subsistence and quarters furnished eos me didn’t hold specs or cond up for 

while on duty. Voyages from New York long . . . Fairchild gives my customers 

to Burope and other parts of the world better recordings . . . brings me more cus- 

with durations of approximately 90 days tomers . . . can do shows now we couldn't 

Duties involve control and operation of with other recorders . . . brought in new 

ship's radio equipment, including handling sponsors . . . and my engineers’ Getoss asks 

of all mesages. Must be able to handle almost nothing for maintenance . . . how soon 

minor repairs and maintenance, keep op- can we get lelivery on another unit? : 

erating log, operate Ship Radar or other regret we didn’t get the Fairchild Tape Re- 

transmitting equipment and perform corder sooner! 

certain clerical tasks. Minimum entrance 

requirement is possession of Radio Officer Records IN. ere Fy 5 oe. bone pes TO OWN 
license issued by I S. Coast Guard, al es Sound Studios (N.Y.) * WIR (Detroit) * U.S 
though qualified applicants with ist or Signe! Corps Photographic Center (l.1. City) * tHolian 
' 1, . , Broadcasting System (Rome, Turin, Milan) * General 
2nd Telegraph license will be assisted in Motors (Detroit). 

obtaining USCG license. Applicant must 

pass examination on Radio Law, theory 

and practice, and must have speed of 25 a. f 

wpm or better; must be U. S. citizen, 18 fo QALIAIL Sond Guiletin TO4 About 

to 55 inclusive, except for veteran prefer- = nat FAIRCHILD PROFESSIONAL TAPE RECORDERS 
ence eligibles ind must be physicaily RECORDING EQUIPMENT is Slieme 

capable of handling duties. To apply, ob- 

tain Form 57 at any Ist or 2nd class post ie) ste) s-Bele), | Compony 

office and file with Employment Branch, 
Industrial Relations Div Military Sea 
Transportation Service, Atlantic, 58th St. 
and First Ave trooklyn 20, N. ¥ 


AFFORD NOT 
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54TH ST TA T AVENUE Address 
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-— CLASSIFIED — 


Rates: 10¢ per word per insertion for noncommercial 
advertisements; 25¢ per word for commercial adver- 
tisements. Rates are net, and no discounts will be 
allowed. Copy must be accompanied by remittance in 
full, and must reach the New York office by the first 
of the month preceding the date of issue 











Equipment 


FOR SALE: Must sell my high-fidelity 
equipment: Hallicrafter SX61 year-old $155 
(value $265), Amplifier Corporation of America 
ACAI1OODC, equipped for tuner, crystal, re 
luctance, mike; scratch eliminator, expander 
etc., finest amplifier made, 30-watt; still fac 
tory guaranteed $115 (value over $200) ; 3378 
special weighted turntable with Audax Poly 
yhase, one-diamond, one-sapphire, $25 (value 
65); Stephens 15-in. Co-spiral $25 (value 
$40), piecemeal or total value $565 for 
$282.50. Need cash. H. L. Williams, 1111 Calu 
met Avenue, Calumet, Mich 


Pickering S-140S8 Micro cartridge, played 
one hour, $9.00; GE RPX-046 broadcast cart 
ridge with one .003” and two .001” sapphire 
$8.50; M Zirin, 21-74 34th Ave 


styli, 
a 1. New York 


FOR SALE: Bozak dual tweeter and 12-in 
woofer. in original cartons; with 4-mf 
high-pass filter. $45.00. Box CJ-1, AUDIO 
ENGINEERING 


FOR SALE: Amplifier Corporation of Amer 
ica 100GE, perfect, complete. Cost $212; sell 
$125. John Kersten, 820 Watson, Topeka, 
Kansas 





PROFESSIONAL 
DIRECTORY 








C. J. LeBer 


AUDIO CONSULTANT 


Sound Recording » Instrumentation 


370 RIVERSIDE DRIVE 
NEW YORK 25, N. Y. 











Custom-Built Equipment 


U. S. Recording Co. 


1121 Vermont Ave., Washington 5, D. C. 


STerling 3626 





RICHARD H. DORF 
AUDIO CONSULTANT 


Sound Systems Recording Installations 


Product Design Technical Literature 


255 W. 84th Street 
New York 24 N. Y. 


Phone 
Schuyler 4-1928 
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DISTRIBUTED-SOURCE 
HORN 


from page 17 


DSH 
Such a horn is intended to be used with 
a driver having an 


essary, such as for a 500-cps 
opening one inch in 
diameter. If the vertical dimension of 
the mouth of the horn were held to one 
inch in order to eliminate vertical ex 
pansion, the width of the horn would 
have been excessive. The greater ver 
tical dimension causes this horn to be 
a little more directional in the vertical 
plane than the 750-cps horn. Therefore 
the throat tapers gradually from 
inches in the first five 
fiange, and thereafter continues at a 
vertical dimension of 1% inches 


to 1% 
inches from the 





AES PLAYBACK 
CURVE 


‘i »? 


accomplish this by iking his recording 
characteristic tip up at the low end 
conversely, he can “thin out” the sound 


by the opposite pr cedure. 
The shaping of this curve can be 


flat playback 


with two sections o 


duplicated on a system 
RC equalization, 
as shown in Fig. 2 which is one possible 
arrangement for use in an amplifier cir 
cuit. Both of the straight portions of 
the curve are slopes of 6 db per octave 
The intersections of these slopes with 
the reference axis occur at 400 cps and 


at 2500 cps. At these points the response 
is 3 db away from the reference level 
Within a tolerance of +2 db it will be 
seen that all turnovers between 325 and 
500 cps will fall in 


The adopted response curve (within 


the area covered 


its tolerances) is sufficiently parallel to 
the NAB curve so that mn 
problem will be encountered in the re 
production of NAB recording 

It is to be expected that the character- 
istic at the low-fre 


respons¢ 


uency end will stop 
rising at the 6 db/octave rate at some 
frequency determined by the 
the reproducing 


range of 
quipment. It is felt that 
wide-range equipment will 
continue to 30 cps within the specified 


first-class 


tolerance and then flatten off as rapidly 
as possible. Where equipment has a 
higher low-frequency cutoff, it is recom- 
mended that tke reproducing character- 
to its lower limit 
and then drop off as rapidly as possible 

On the 


istic follow the curve 


high-frequency end, it is 
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Langevin 
ENGINEERING 


For detailed information on our 
products and services, write to 


Langevin 


MANUFACTURING CORPORATION 
37 W. 65th St., New York 23, N. Y. 
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ng sim ate adcast 
and ¢ ercial R dir 
Approved for Veterans 


Hollywood Sound Institute, Inc 
1040-A' North Kenmore, Meliywood 27, Calif 
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IF YOU BUY ON SPECIFICATIONS 


and tops in value, you'll buy the 


TWIN-TRAX* TAPE RECORDER 


“Choice of Engineers Everywhere'’ 


Compare the guaranteed specifications 
of a Twin-Trax Tape Recorder with any 
other recorder in any price class. You'll 
find that Twin-Trax gives you more fea- 
tures, better all-around performance and 
more value for your money. 
Complete specifications, performance rat- 
ings and direct factory prices in our 
catalog 5109. Send for it today. 
*Trademark Reg. 


AMPLIFIER CORP. of AMERICA 


398 Broadway New York 13, N. Y 
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recommended that the reproducing char- 
acteristic be followed to the desired 
upper frequency cutoff, above which 
point the response should drop off 
smoothly and rapidly. In wide-range 
equipment it is expected that the play- 
back characteristic will follow the curve 
to 15,000 cps within the tolerance speci- 
fied, and then drop off rapidly above this 
point. 


Typical Equalizing Networks 

The equalizers of Fig. 3 are shown 
in order to facilitate the 
of these networks for use in profes- 
sional installations. The Playback De- 
Emphasis Network is designed to give 
the proper roll-off characteristic in cir- 
cuits of the impedances shown. If used 
with existing playback 
circuits, the response 
should be set on “flat” to obtain the 
proper curve 

The Recording Net- 
work is designed for insertion in cir- 
cuits of the indicated impedances ahead 
of the main recording amplifier. It is 
presumed that modifications will be 
made in the cutter network to obtain 
the desired low-frequency response. For 


construction 


equalizers in 
high-frequency 


Pre-Emphasis 


information on the methods of adjusting 
these circuits, it is suggested that the 
engineer make inquiry from the cutter 
manufacturer. 


While most installations will already 
have some form of low-frequency equal- 
izer for reproduction of existing types 
of records and transcriptions, it is pos 
sible that an entirely separate network 
will be required. The Playback Low- 
Frequency Boost Equalizer is designed 
to give a turnover frequency of 400 cps 
with a total insertion loss (at 1000 cps) 
of 20 db. The half-loss point is 125 cps, 
and this equalizer will result in a slight 
decrease in response over the projected 
curve below about 70 cps. However, it 
falls within the limits down to 45 cps, 
and the decrease in response below that 
frequency may be an aid in reducing 
rumble. 

All of these networks are designed to 
have constant impedanc e characteristics 
and since they are symmetrical they 
may be used without regard to input or 
output connections 
are unbalanced, and usual transposition 


All networks shown 


methods can be used to convert them to 
balanced networks if such are required 
in any particular installation 


Conclusion 

The new standard playback curve, if 
accepted by the Recording Industry, can 
achieve at long last a common platform 
for the reproduction of all recordings 
regardless of speed, groove dimensions, 
or manufacturer 





PLAYBACK DE-EMPHASIS NETWORK 


























RECORDING PRE-EMPHASIS NETWORK 
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Fig. 3. Constant impedance networks suitable for line impedance indicated. 
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NEW \ntermodulation Meters 


Highest Professional 
Flexibility at Low Cost! 


are self-«< 

nts for the accurate direct-reading of 
per cent intermodulation. Compact, both 
have integral, high quality signal genera- 
tors to provide the mixed two-frequency 
tone for test input. The output from ap 
paratus under test passes through the 
analyzer section for conversion and meas 
urement on the built-in meter 


MODEL 165 IM METER 


MODELS 165 and 169 
T contained, precision instru- 


Specially designed for factory production 
testing and laboratory work, this versatile 
meter makes both low and high frequency 
tests—since it includes adjustable voltage 
ratio and frequency. Low test frequency 
60 cps from internal oscillator, or 40-150 
eps from your own oscillator. High test 
frequency: 2, 7, 12 ke from internal oscil 
lator, or 2-20 ke from your own oscillator 
Signal generator output: +8 dbm, 600 
ohms. Analyzer input: 1 volt min., 500 k 
ohms. LF/HF voltage ratios: 4:1, 1:1 
Voltage ranges: 3, 10, 30 v. Intermodula 
tion: full-scale ranges of 3, 10, 30%. Panel 


Power supply: 117 v., 60 eps 


size: 7 19 


MODEL 169 IM METER 


Of maximum versatility, this precision labo 
ratory instrument covers an exceptionally 
wide LF range. Ideal for disc reproducer 
testing at 400 and 4000 cps as recommended 
by H. E. Roys—and for system testing with 
all usual frequencies. Also measures noise 
levels 


MODEL 170 GALVO-PROTECTOR 


Connected between the Wheatstone Bridge 
and your galvanometer, it prevents meter 
damage and speeds Bridge balancing. Its 
non-linear element is an automatically 
changing shunt for the meter, keeps 
the pointer on-scale — from far-off-balance 
through perfect-balance adjustments 


WRITE NOW FOR CATALOGA 


a 

[wl . 

>t © 

g yudie 
INSTRUMENT COMPANY 

Dept. 7 133 W.14th ST NEW YORK II,N_Y 





ADDRESS CHANGES— 


Subscribers to AUDIO ENGINEERING 
should notify our Circulation Dept. at 
least 5 weeks in advance regarding any 
change in address. The Post Office Dept. 
does not forward magazines sent to a 
wrong destination unless you pay addi- 
tional postage. We can NOT duplicate 
copies sent to your old residence. Old 
and new addresses MUST be given 


AUDIO ENGINEERING 
RADIO MAGAZINES, INC. 


342 Madison Ave 
New York 17, N. Y. 











FOR THE 8 
EAR 
eGOLDER owe 


THE STRAIN-SENSITIVE 
PHONOGRAPH PICKUP 


Here’s why this truly faithful reproducer ap- 
peals to people gifted with the “Golden Ear” 
... why the STRAIN-SENSITIVE PICKUP de- 
veloped by the PFANSTIEHL CHEMICAL 
COMPANY brings out the brilliance of great 
voices and orchestras . the latent music on 
your records that other pickups leave untouched. 


@ The STRAIN-SENSITIVE PICKUP is an 
amplitude transducer with a CONSTANT 
RESISTANCE of about 250,000 ohms. 

@ Signal output is at a practically CON- 
STANT IMPEDANCE level 

@ Excellent transient response. 

@ NO DISTORTION, phase shift or evi 
dence of intermodulation is audible. 

@ LINEAR RESPONSE free from peaks of 
resonances. 


Cartridges are available for both standard and 
micro-groove, and can be had with Famous 
PFANSTIEHL M47B Precicus Metal Alloy or 
diamond tipped styli 

A special preampiifier is necessary to provide 
the correct D.C. voitage for the pickup element 
and to provide the first stages of signal gain. 
Four styles are ready, or, if you prefer, you can 
build your own from the circuit in the literature. 

Ask your radio supply man. or write today 
for complete FREE INFORMATION. 


PFANSTIEHL 
CHEMICAL COMPANY 
105 Lake View Avenue, Waukegan, Illinois 


e 
« NEWCOMB SOUND 1S BETTER 5 


Manufacturers of public address, mobile, 
honograph, musical i ne wired @ 
music amplifiers © Portable systems © Port- * 
able phonographs and radios ¢ Transcription 
players ¢ Rack and panel equipment. * 
Write today! Circle items of interest and e 
indicate whether you ore a Deoler, Ports 
Jobber or Sound Specialist. 2 
e 
2 
. 





NEWCOMB AUDIO PRODUCTS Co. 
DEPT. T, 6824 LEXINGTON AVE. 
HOLLYWOOD 38, CALIFORNIA 
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RECEIVER BANDWIDTH 


lation ts of more 


one frequency. He reports that the dis 


tortion is effecti intermodulation 


being, for the case of two frequencies 


a frequency modulation the higher 
frequency tone by the lower. This can 


reach surprisingly amounts, and 
is especially distres t is 
intermoduation distor roduced by 


linear circuit 
The probien 1S 
by the fact that wl 


is more complex tl 


passive 
complicated 
intelligence 
le-frequency 
tones (and it usva ] 4 bandwidth 


required may increa Depending on 


the relative phase frequencies 
involved, the bandwi m be in 
1 pared to the 


creased 
} 


bandwidth required to handle either tone 


or decrease 


separately, which eans that in the 
design of an FM system we must make 
provision for an increase in the band 
width.’ (It is wortl f note that undet 
conditions of complex modulation the 
FM spectrum may not be symmetrical 


unlike the AM spectrum. ) 


t An indication 


of the amount of tl ncrease in band 
width is given te Corrington®, who has 
investigated bandwidth 
s of 0.1 per 
irrier. With 

fan FM 


tones will be 


down to sidebar 


f the band 


eparate ly re 


(speec 


above uency 1S ap 
proximate inversel proportional to 
trequency to mitigat 
the bandwidth problem, since low modu 
lation ind ill seldom coincide wit! 
maximum ywever, to 
prove the signal ratio, pre-em 
phasis of juencic ove 2100 cps 
ntroduced at This te 

to maintain 

highest frequencies 

emphasis network in the receiver does 
not alleviate the distortion 


taken 


detection, and no operation in 


problem 


since the distortion has place 
bef re 
the audio system alone can reduce it 
serious in 


The problem 
television recei i channels, since 
lized theory of 
frequency modula 
35, pp. 680-693 


*Murlan S. Corringt “Variation of 
bandwidth with modulation lex in f 
odulation 
1020; October 
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IN - BUILT 
TWIN DRIVE 
with 
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THE WORLD'S LEADING 
TWIN LEAD TELEVISION 
LIGHTNING 
ARRESTER 


Approved 


$925 


List Price = ss 


Protects television sets against lightning 
and static charges. Simple to install every- 
where and anywhere no stripping, cut- 
ting or sprecding of wires. More than 
500,000 in use today! 

See your jobber or write to — 


MANUFACTURING CO., INC. 
6127-4 Voth Ave., Brecklyn 4, New York 
FIRST fn Tetevinen Antennas end Accosseres 











BOUND VOLUMES 
1950 


Enter your order now for your 
copy of the 1950 bound volume of 
AUDIO ENGINEERING. For permanent 
reference, the bound volume is easier 
to store, easier to find things in, and 
it keeps your copies in mint condition 
throughout the years. The ideal way 
to keep these valuable issues 

$8.95 


1950 Bound Volumes 


FOR 1951 


A new offer, made now for the first time 
entitles you to subscribe or to renew your 
present subscription for one year at the 
cost of $10.00, which includes a bound 
volume delivered to you around January 1, 
1952. Each month you will receive AUDIO 
ENGINEERING—read it, cut out coupons 
to your heart's content, mark on the pages 
as much as you want. At the end of the 
year, you receive a fresh, new bound 
volume of 1951 issues which you can keep 
as a permanent record. Stop trying to 
keep each issue neat and clean—use it. 
Then, at the end of the year, you'll receive 
a completely new set—no creases, no dog- 
eared pages. 
Dept. SV 


AUDIO ENGINEERING 


342 Madison Ave., New York 17, N.Y. 
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the modulation index is 1.67 for 15 ke 
audio and 25 ke deviation 

Only two methods of attacking this 
question are available, other than alter 
ing transmission standards. One is to 
increase the bandwidth of the receiver 
The other is effectively to do this by 
decreasing the bandwidth of the signal 
to be amplified in the i.f. section of the 
receiver, by feedback to the local oscil 
lator. This method, which was first dis 
cussed by Chaffee is further analyzed 
by Gladwin‘ 


Conclusions 


Frequency modulation provides a 
method of improving signal-to-noise 
ratio by increasing bandwidth. Restrict 
ing the pre-detection bandwidth of the 
receiver used to detect these transmis 
sions introduces distortion without sig 
nificantly affecting the signal-to-noise 
ratio (at least for fluctuation noise), 
since in most systems this will be deter 
mined by the bandwidth of the (post 
detection) final transducer (the loud 
speaker, for audio transmissions). Dis 
tortion introduced by restricted pre-de 
tection band idth cannot be reduced by 
any post-detection operation. (If there 
is 6 per cent intermodulation of a 11,- 
000. cps component before de emphasis 
after de-emphasis the intermodulation of 
the 11,000-cps tone will still be 6 per 
cent of its de-emphasized amplitude.) 
rhe choice of receiver bandwidth must 


} 


therefore be the best corypromise between 


the factors of adjaceat-channel inter 
ference and distortion. In most areas, a 
bandwidth greater than one channel (200 
ke) appears feasibl mm the distor 
tion standpoint, a bar 300 ke 


or more ts desirable 


J. G. Chaffee, “The application of nega 
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F. E. Terman, “Radio Engineers’ Hand 
book,” McGraw-Hill Book Co., New Yor! 
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New SUN Catalog 


Copies of the new 100-page 1951 edition 
~f “Aupro Equipment, a Handbook for 
Music Lovers” may be had by writing or 
visiting Sun Radio and , 
122-124 Duane St 

The new handbook a wealth of 
technical inform fidelity, and 
listings, prices, ar dat m hundreds of 
components and sub-assemblies for home 
music systems or for p.a. use 





JANUARY, 1951 





MILO SOUND 


has all the best lines! 


Take your choice of the world 
leaders in audio equipment. Here's 
just a partial list—from MILO 
SOUND'S great warehouse of com- 
plete stocks: 

ALTEC LIVINGSTON 
APPROVED MASCO 
ASTATIC MEISSNER 

ATLAS MINNESOTA 
AUDAK MINING 

AUDIO DEVICES 

BELL 

BOGEN 


COLLINS AUDIO 
ELECTRONIC 
WORKSHOP 

ELECTRO-VOICE 

PEY 


SOMERSET 
GARRARD STEPHENS 


GE 
TURNER 
CRAY UNIVERSITY 
HOLL UTC 


JENSEN VM 
LEAK WEBSTER 
Visit our Showroom. 


Write for Literature 


MELO sound 


EENWICH x 
qo GF ST, NEw yor« 7." 


The ONLY ~ 
truly high-fidelity high- 


performance tape recorder 


in the popular price 


fOCe 


| ‘ence GNC 


RECORDER 


“iyst like 
H feature “kau there 
as every teat 


of the most expensive 
professional equipment Ready for 


console instal $3 “a0 
lation. Write for e| A] 


Bulletin #101 USER'S NET COST 





Monviactured By 


Berlant Associates 
17 W jetterson Soult 








An Audio Amplifier 
that brings into 
your home— 


Wes Model 

10C3-30 watts 

Also available 
Model 1243-10 watts 


All Triode High Quality 
AUDIO AMPLIFIER 


The full volume of a symphony in your 
home with all its brilliance... or reduced 

to a whisper .. still keeping its natural tone 
Extreme low volume without loss of quality 
Reduction of listening fatigue 

Distortion and intermodulation at a new low 
Separate controls stepped for bass and treble. 


Write Today for FREE Booklet, “BETTER LISTENING” 
Technical Bulletin and detailed Distortion Analysis 


BROOK ELECTRONICS, inc. 


Dept. AA-1.34 DeHart Place, Elizabeth, N.J. 


TRUTH IN ADVERTISING 


Two years ago you saw our first ad 

A. E. We said about the 215 speaker “We 
confidently offer it against any other, single 
or multiple, at any price, for real fidelity of 
reproduction”. And plenty folks didn’t believe 
us. They even thought we had “abandoned the 
traditional conservatism of British advertis 
ing 


Since then readers have bought a lot of 
215's and we have had a lot of testimonials 
Some of these have apy 1 in our high 
fidelity report, and here are two recently 
arrived 


The more ‘big-claim’ speakers I hear the 
better I like my 215. Recently I heard a 
demonstration of four famous speakers 
none of these speakers can approach the 
in faithful ess and smoothness of repr« 
tion. The 5 can reproduce subtle transients 
as no other speaker——not even the finest movie 
theater system—can 


“So far as I can tell the 215 introduces no 
distortion or tone coloration whatsoever 
haps I should say no tone DIScoloration 
does not begin to convey the effect 
has on the listener. There is no use 
for words. It has got to be heard 
lieved. I expect the most spectacular feature 
of the 215 is the way a tambourine or a rasp 
of a triangle can cut through a maze of heavy 
s and horns and stand out and sparkle 

its own I think the greatest con 
tribution to realism in the 215 is the smooth 
transition from middle highs to extreme highs 

ill without screech 


AND ALL THIS FOR $40.00 
postage and insurance paid 


Send a dollar bill today for “New Notes” a 
pocket guide to high fidelity and a really b 
bunch of technical data. We want to appea ) 
vour technical and artistic common-sense be 
fore you think of buying a 215. Catalogue free 
on request 


H. A. HARTLEY Co. Ltd., 
152 Hammersmith Road 
London W.6, England 








ADVERTISING 
INDEX 


€ 
Air-Tone Sound & Recording Co. 27 
Allied Radio Corp 34 
Altec Lansing Corp 34 
Amperite Co., Inc + 
Ampex Electric Corp 7 
Amplifer Corp. of America 42, 44 
Arnold Engineering Co., The Cover 3 
Astatic Corp., The 30 
Audak Co. 25 
Audio Devices, Inc Cover 2 
Audio Instrument Co 45 


Barker Natural Sound Reproducers 46 
Belden Manufacturing Co 3 
Bell Telephone Laboratories 12 
Berlant Associates 47 
Brook Electronics, Inc 48 


Camera Equipment Co 39 
Chicago Transformer Div 

Cinema Engineering Co 

Classified Ads 


Dorf, Richard H 
Duotone Co 


Electro-Voice, Inc 
Fairchild Recording Equipment Corp 


Hartley, H. A., Co. Ltd 
Harvey Radio Co., Inc 

Heath Co 

Hollywood Sound Institute, Inc 


JFD Mfg. Co., Inc 


Langevin Mfg. Corp 
LeBel, C. J 


Magnecord, Inc 


Mcintosh Engineering Laboratory 
Inc. 


Measurements Corp 
Milo Radio & Electronics Corp 


Newcomb Audio Products Co 


Par-Metal Products Corp 
Partridge Transformers, Ltd 
Permoflux Corp 

Ptanstieh! Chemical Co 
Pickering & Co., Inc 

Presto Recording Corp 
Professional Directory 


Radio Corp. of America 
Reeves Soundcraft Corp 
Rek-O-Kut Co., Inc 


Shure Brothers, Inc 


Terminal Radio Corp 
Triad Transtormer Mfg. Co 


U. S. Recording Co 
United Transformer Co 
University Loudspeakers, Inc 


Partridge 
ews 


Individually tested 
AUDIO TRANSFORMERS 


to the ‘WILLIAMSON’ 
Specification 


This range of 20 watt push-pull 
output transformers is intended for use in 
equipment reproducing the full audio frequency 
Tange with the lowest distortion. The design 
and measured performance is exactly as speci- 
fied by Williamson in the “Wireless World’ 
August 1949 (see also Audio Engineering 
November 1949). The transformer is available 
in a varied range (separate models suitable 
for KT66, 807 tubes, ete.) Performance as- 
sured by comprehensive testing procedure ap- 
plied to each unit. Close limits set on shuat 
Teactance at 50 cps., series reactance et 5 
Ke/sec., dc. resistances and interwinding in- 
sulation resistances at 2 K.V 
This is the best possible trans- 
former of its type (weight 14 
ibs.) Our new technical date 
sheet is available and will be 
rushed to you by airmail upon 
application. The price of the 
potted model is $19.50. 

Postage, packing and insurance 
$1.50 extra. We can guarentee 
immediate despatch. 


PARTRIDGE 


TRANSFORMERS LTD 








Roebeck Road, Tolworth, Surrey, England 











Ready NOW 
ULTRASONIC FUNDAMENTALS 


By S. YOUNC WHITE 


The rapid increase in the use of ultrasonics cute 
the inst few years makes it natural that 


informed sound engineer should want to i, ome 
thing of the applications and potentialities of ‘¥ + 
amezing new field But interest in ultrasenics 
net confined the sound engineer——it is of ‘tll 
greater importance to the industrial engineer fer he 
is the one who will visualize its uses in his own 
processes 

Elementary in character, ULTRASONIC FUN- 
DAMENTALS was written originally as a series of 
magazine articles just for the purpose of acquainting 
the novice in this field with the enormous possibilities 
of a new tool for industry. It serves the deuble pur 
pose of introducing ultrasonics 
industrial engineers The list of chapter headings 
will indicate how it can help you 


CHAPTER HEADLINES 


Too Mech Audio. Opportenities in Ultrasonics. 
Elements of Ultrasonics Experimental 

sonics. Coupling Ultrasenie Energy 

Ultrasenies ids. 


Wot igh. 
tations of Ultrasenies to Biology. Economies of 

Industrial Ultrasonies. 

The applications of ultrasonics have already ex- 
tended to many industries, i as ite possibilities 
are explored they will rease a hundredfold. To keep 
abreast of its engineers in all Gelds — 
know what they may expect from ultrasonies, how 
is used, how the energy is generated, and the techs 
niques ©” applying ultrasonic treatment to many proc- 
esses 

ULTRASONIC FUNDAMENTALS is not a bi 
book——it does not co 
with hundreds of pages of dull reading 
three hours it will take you to rm 
a down-to-earth glimpse inte the far-reaching peesi- 
bilities of a new art 


ULTRASONIC FUNDAMENTALS 
By $. YOUNC WHITE 
36 pages, 40 ill., 812 x 11, paper cover 
$1.75 


Book Division, Dept. A 
RADIO MAGAZINES, INC. 
342 Madison Avenue New York 17, N. Y¥ 
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Center, on black background, 
are the eight standard sizes of 
Arnold Tape-Wound Toroids. 
Around them are a number of 
other cores of special nature 
produced for individual needs. 


ARNOLD “torcnat’ CORES 
Pe a of DELTAMAX 
maonene aMruruns 4-79 MO-PERMALLOY 


PULSE TRANSFORMERS 
NON-LINEAR RETARD COILS 
a SUPERMALLOY * 
PEAKING STRIPS, and many other 
jalized applicati In addition to the standard toroids described at left, Arnold 
RANGE OF SIZES Tape-Wound Cores are available in special sizes manufac- 


tured to meet your requirements—toroidal, rectangular or 








Pp 


Arnold Tape-Wound Toroids are . , . 
available in eight sizes of stand- square. Toroidal cores are supplied in protective cases. 
ard cores—all furnished encased 
in ided nylon i s, and 
ranging in size from 2 to 2/2" 
1.D., %* to 3” O.D., and Ys" to 
Va" high. 


RANGE OF TYPES 


These standard core sizes are 
available in each of the three 
magnetic materials nemed, made 
from either .004",.002” or .001” 
tape, as required. 
























UTC was the largest supplier of transformer components in World War 
Il. Present UTC production is on a similar basis. Illustrated below are a 
few of the thousand military types in UTC 1950 production. 












transformer 





Plate 





frequency filter 










Carrier frequency filter. 






etic amplifiers, etc 











> . 2 
atu iz iTS, 
Min tur ed audio units, ™ gn 





150 VARICK STREET . NEW YORK 13, N.Y 
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